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IRON CURTAIN SMASHED! 


"NEWS ITEM NO. 1 — 1958" - 





The Bound Brook Oil-Less Bearing а has proudly smashed ) 
through the iron curtain of skepticism surrounding-the use В 
iron bearings. Although Bound Brook's POWDIRON has long been: 
hemmed in by indifference and predjudice, this LOW-COST, tough 
performer has higher strength than bronze, excellent finish, and 

. bearing characteristics adequate for many applications. Find out how 
POWDIRON can smash your bearing costs and — problems to-day. 


E BROOK | 


BOUND BROOK OIL-LESS. BEARING * ©, EST. 1883, BOUND BROOK, N. J. 


“Pioneer in 
POWDER ox BEARINGS *- PARTS 


our r 75 year 
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DESIGN FOR LIMITED WARFARE. The ICBM gets all the headlines, but 


what about equipment for "brush-fire" wars? 


ORGANIZATION AND THE HUMAN BEING. How organizational chain 
of command destroys creativity 


TRENDS IN APPEARANCE DESIGN. Calipers, instrument facts, a s 


automatic, single-pan analytical balance 


PRETTY—BUT DOES IT WORK? How an engineer can judge the con- 
tribution of the industrial designer 


MAN IS A MACHINE COMPONENT. Why not design around him with 
full appreciation of his abilities and limitations? 


POINTS OF VIEW. Should the US share its scientific secrets with its 
allies? ... 


Magnesium parts now stronger, better protected. 
Foamed plastics moving fast 
Changing cost patterns: metals. . 


More aluminum for Detroit's autos . 


Special cladding technique for corrosion protection. 
Controlled thermonuclear reaction disclosures expected soon 


First machine-tool fair for Italy in September ‘58. 


Strain gages guide sawmill design 
Isotope separation by ultrasonics 
Baby rockets used to test heat resistance, erosion. . . 


Testing for tomorrow's army ... 


What to expect in ‘58 from developments announced this year 
Control rod drives for reactors offer product ideas... 

A new optical system for TV film transmission 

New suspension combines plastic pads and rubber bellows 


Jet-engine device reverses thrust 


Electrogravitics: science or daydream? 
Electrical insulator manufacturers defer grouping 


Electronic message-switching speeds USAF communications 


Package label laws up for review 
US missile programs still need cash 
More money earmarked for government scientists 


Aid-to-science-education plans growing 
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.... SIDELIGHTS 


Фтсеп influential men were inte 
viewed for this week’s Points of 
View (p. 36). Some were more co 


operative than others—which is 

understandable considering the sensi- 
tivity of the subject. ‘The shortest response was the clipped one from a 
Navy admiral working closely with AEC, “I can’t answer that!" he said 
“What would you sav if I asked if you think your editor should be fired?” 
Our interviewer sputtered, choked, said “Thank you, sir,” and hung up 
@Machine operators are now being 
studied with the same deep analysis 
as the machines they serve (p. 34). 
Even engineers are getting the mag 
nifying-glass treatment, and with in 
teresting results. A recent article in 
a Canadian newspaper has this dis 
storvbook 


has long 


heartening news: “The 
wardrobe of engineers—knee-length boots, breeches and рір‹ 
since been replaced by the lounge suit and dinner jacket." That’s fashion 


for you, but we're darned if we'll give up our pith helmet 


e"Limited warfare" (p. 19) sounds 


rather like a very dangerous game 
Yet despite the danger, service men 
still supply some of our best Ameri 
can humor. Latest report is of a VC-( 
Navy tanker plane with a winged gas 
station pump painted on the fuselage. 
Beneath the pump they wrote thc 
heartwarming motto—'"We give S-H 


green stamps.’ 


@At the Chemical Industries Exposition in New York early this month 
I’'ansteel Metallurgical Corp. lost what is believed to be the largest 
columbium ingot ever made, ‘The bar is 3 in. dia, 14 in. long and 
weighs 28/2 Ib. It was produced by a new and still-secret Fansteel 
process and, while worth about $5000 to Fansteel, is of absolutely no 
value to anyone else. If it dropped in your trouser cuff during yout 
visit to the Fansteel booth they would be grateful for its return. 
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READER TO EDITOR 


Selling Manacement Is Murder 


Io the Editor 


Regarding Mi bach’s letter 


he difh 
product 
| agree 
Sales 
1 пем 
product, 
Depts 
their job is in jeopardy 
thing dead by a first<leg 
ort to Management 


pass 1 ginecring 


for appraisal hev, feeling 


the whole 


ee-murder re 


For example, we in C 
had ghastly fir 
losses of life property 
uch bad fire I was talking 
isked vh 


ent a 


n id ІП 


On 


ind 


chief and he 


| 


аа 


ientist 
flash 


vould 


some s 
not im good, cheap, 


| 
та hre-«detector 


that 
c reliable vet foolproof over a 


smolder 
| tem 
140 F, 
mbus 
ght about it, 


vith an 


perature range of 


the point of danger 
tion in most cases 


experimented, 


idea 


which 
rm 
ibra 
chick 
produced even 


ess th іп 51 ШТ nr 
1 


1 


in small lots for 
departments and insuran 


highly pica ed 


та 


1 
peopie Who 
rated it the 
meeting all re 


left was 
ind 


saw it 
best 
quirements 
) ret 


WCI 
усеп Іп VCI 
now all that was 
om 


1 
company to make 


Al that I 


vould have asked 


to 


1а! Post 


ip. One fire 


ive it a very 

equipment 
became xcited just 
what 


range! З It 


needed to complete the 
ed t Engi 
neering for appraisal. ‘The report con 
did not 
the settings—it 
vas too simple to work.” Models for 
A large US 
write ups, etc 
f models to 


their 


dí mned it bec 


iuse it have 


microadjustments on 


refused com 


est were 
1 
1 


pany had drawings, 


then asked for a number 
be made up for test. I had these made 

Мк 
letters 


unopened, 


from the Chief Enginee: 


ind sent nonths of no answers 


to my the models were r« 


brief 
“о?! 


turned, vith a 


note 
no use 
to our range!’ 

At this point I gave up 


I 
to the decision that th« 
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ventor just wasting his time and 


noney trving to get his idea 
vith an I 


not c 


Das 
pa 


ginccring 


ng 


impanv 
| 


ven give tl 


M < uld 
for the 
If Dr 


knows how 


smallest dev 
Warren Beck or 
to over 


most 


Ome 
ndustrv, inventors 
n the secret 


NAME WITHHEILD 


in. artick 


How About Selling 
Some Samples? 


l'o the 
| h 


Editor 
st thought 


R & D field 
\\ hy don't 


small quantity sample lots 


companies make stand 
ird-package, 
ivaillable at 


TOI 


pre-set advertised prices 
idvertised 
Let us sa 
iuto 
10 
spe 
thermostat 


thing I want 


1 

standard stocked items 
i]. magazines? 
ing 


INH 


on a 
For 


stop nuts, or 


new 
this I 


1 couple of 


per 


vidget need 
miniature 
the 
magaZine OI In 
Ontario Hydro 
ifter checking in 
the rating books the salesmen swarm 
But if I write 
Price, Professional Engineer, 
I get no at all. 

Now I that to pr 
original letter, answer it, quote prices, 
for 10 lock 
send 


cknowledge- 


VS OT a 

1 

Precisely 

| ІП your 

other I can write as 


my company), and 
in like ants to a picnic 
5 Е. С 
IISWEI 
know 


cess My 


iccept an. order nuts 


ind process it, 


ment slips, shipping notices and in- 


voices (plus customs forms for ship- 
ping to Canada) would cost the com 
[his 
impanies send out free samples 
to 
than to sell it. 

Getting 
vouldn't want to sav anvthing against 
it. What do I do, though, if I get 


1 
six items as a free sample, and I need 


pany roughly $10 s whv some 
it's 
small lot away 


cheaper give a 


things free is fine; I 


three more? Would it b: possible to 
have samples, in pre-packaged small 
lots, which would be shipped against 
1 cash г? This would involve no 
strictly 
the arrangement would, of 
apply to standard stock items 
ELBERT G. PRICI 
Toronto, Ontario 


orde 


: 
paperwork, no fuss, and cash 


with order; 
course, 


1 
oniy 
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Industrial Designer’s Dilemma 
Го the Editor 


vork outside my 
that the West Q 
mand the design talent to 


f int t 


irticle referi 
the Industrial 


less 


ed I w 

Design fi 

of area location 
Donard L. Mäi 


Los Angeles 


Aspire to This Height 
Го the Editor 


[he evidence of 
big as that shown by 
ent, Nathaniel Arcl 
Editor, Dec. 2, p. 4 
ing if it were not so frequently 
He 


ipplies 


defines an engineer as 


1 1 
physical) laws 


+ 


by others of lesser status call 


ers’ and ‘draftsmen.’ 
reflection will show that tl 


, 1 
SIgTICT the 


ipplies ll 
to 


knowledge of the physi 


necring one who 


itively. ‘To be a designer is 
to which engineers should 
рет 


An I 


one who is versed in 


engineer 


classical sense ( "engines 
that is to sav, 


extension, vers 


instance; 
ind by 


" har 
f engineering whether civil, 


] 


cal, electrical or which you 


ж 
to be able to design 


does not imply le to de 


The 
pendent thought 
all talents, 


capacity for original and ind 
is the most rare 
it is odd that it has 
Ettore 


considered himself the designer 


into such disrepute. 


remarkable cars which bore | 


Mitchell would have 
self known 


hardly 
is other than the 


the 


issuredh 


of such a masterpiece as 


ilthough he most 
sisted by a corps of di 
men, acrodvnamicists, 


clalists. Nor is 
considered T 


iftsme 
and 
this definition to 


SO IgOrOus 4s | 


other branches of 


De Forest was certainly the designe 


LETTERS 


to exciud 


( 


engineering. Dr 





l 1 р oduct 
Wirrrsw B. READEY 
Heat On Tripod Dinnerware 


Berkeley, Mo 


I feel that I 
irrogate point of view might 
of the the interest of fair pla 
H. C. Spencer, Director 
Department of Technical Drawn 
in the company of Illinois Institute of Technology 
So should we all 
KENNETH MEYER 
Кісіні па Hill N \ 


make outboard 


ing boat just a plain 
SO that they ould h ive in tantly 
ivailable some convenient land tran 
, 


th l | | 


Anson E. Mi 


Chicago, Ill 


German Paternosters 


INOI 


| to the single-shaft elc 


+ р OU: NO 15 
picture taken in Hand Drier for the Home 
t 


1 
emioster elevato 
ІЮІ 
gensburg 


ша be Phe answer to Mr. V. J, Perillo’s rc 

well a quest (Why Don’t They Dec. 2 

| product called “OZO DRY 

it it wa safe! ER inufactured. bv Ох Sak 

R. S. HARTENBERC, Professor Corp., n, Conn Mr. Pe 


of Mechanical Engineering 1! l ı home hand 


Northwestern University containing a small blower —Ed rhe 
Evanston. ІІІ only difference is that a contact but 


ton, instead oto-cell i | 


) 
i 


«гіет 


An item wl mal engineering 

Eno departments would find useful would 
the name pate ] 

ae be the development of an emulsion 

Prayer. Anı | : 

i for ph to-enlarging paper 


vhich ( uld | | lope | 
darknc in the conventional 
or Ozalid blueprint machinerv in 


of the usual wet-bath chemicals 


M. O. Youri 

MI American Engincering Co 

spread on simpli Wilmington, Dcl 

18, p. 42) is еу 

but makes a bad impression. 
Points of View" suggests 
ognize that there are two 


question, but vou give 
| 


Hot Dinnerware 
lo the Editor 


H 


view of one educator and In reference to the su 


ggestion by 


with points of view of Kenneth Kahn for heated dinnerware 


Sorry to see you go, Smith—it’s hard to 
lists in your “Why Don’t They Research 


replace a man with a master’s degree at 
4 ; » ud ` p 
f the fact that the vast ma ind Develop” column (Dec. 2, p. 50), the salary I’ve been paying you.” 
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American... 


DEVELOPMENTS 
TO WATCH 


Here's what to expect in ‘58... 


Control-rod drives of at least five types 


1 
! 
vhat the 


f sealing 


inned-motor 


Canned motor pump 
handles sealed-drive prob- 
lem by enclosing both 
stator and rotor in welded 
containers, allowing water 
to flow between. West- 
inghouse is building these 
units for prototype of nu- 
clear-powered vessel 





B LI 


American... 


DEVELOPMENTS 
continued қар ТО WATCH... 


Another approach to corrosion protection 


ғ 


to uch metals as columbium. tantalum. tung per itures, the base metal 


{ 


ind molybdenum at temperatures of 1500 to percentages of atmospheri 
1 1 special cladding technique now under come weak and brittle 
it Stanford Research Institute. As SRI metal lhe SRI solution: brazed cladding, applied 


point out, coatings of stainless steel, high the aid of a high-vacuum melting furnace 


+ 


ind cobalt can stand temperature of 2500 F Coatings applied this wav are said to show 
те, but getting them onto the more-reactive lent adhesion, even when test sampl 


1 difheult problem. At cladding tem 1 full U shape 


Skull and crossbones will be worn 


by more products next year than ever before if other chemicals. And, as Dr. Bernard E. Conley 
nt legislative plans go through. There's likeh of the American Medical Associations Committee 
be action on both state and Federal levels; and on Toxicologv points out, "state legislation on the 
ould lead to plentv confusion. Manufacturers labeling of chemicals is a hodgepodge of law 
| associations, following the situation often overlapping and sometimes contradictory 
point out a product barred from one stat lhe AMA has prepared, and is promoting, a 
scll freely in an adjacent one; or be held to form state labeling code. The Manufacturing 
safety standards under state and Federal Chemists’ Association is doing the same on | 
state and Federal levels, and many other si 
ut 10 Xf the states have label ire active in the field Chis is an area that ‹ 


ipply to industrial products as such, close attention in months ahead, as various 


iut more than half the states control caustics and tive bodies get down to business 


Strain gages guide sawmill design 
it the New York State College of Forestry 
riation in materials being worked and the basic 
ign of the equipment itself made it hard to apply 
measuring equipment. Now, an SR-4 
conventional power-input de 
vp load cell is mounted at the 
and a special headsaw bearing 
| I gages is installed 
\\ hes Baldwin-Lima-Hamilton’s Electronics 


Instrumentation Div. says it’s possible to measure 


) strain 


power requirements of the machine, and also to de 
termine the strain on the headsaw and the force with 
which the feed carriage pushes a log into the saw 
ire taking a new look at wood 

with particular reference to chip 

the Centre Technique Forestiei 

gh-speed photographs stop motion 

just as it cuts off a chip Гіһсу тк 

volt discharge. from a. condenser 


and taking pictures right through Strain gages are incorporated in special main saw bear- 


l.lectrical contacts mounted in serics ing to measure vertical and horizontal strain. Big prob 
flash with emergence of the saw lem here was mounting electrical leads firmly enough so 


wood ARG vibration would not throw them off 
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A new standard in 


HYSTERESIS 
MOTOR DESIGN 


< 


. € Uniform Speed To Meet  . 
Exacting Requirements. >- 


€ Low Noise Lével approaching 
Inaudibility. 


- : 


e High Starting Torque for 
instantaneous efficient 
operation. 


; A new era of electronic enterprise continues to place greater and 

SPECIFICATIONS"* | o . 
с greater emphasis upon engineering design and creative production. 
WC2913H — WC2913H-l ** В New tape recorder and turntable applications have required hys- 
Turntable Tape Recorder F teresis motors unusually precise in their performance, rugged con- 
Volts 115 115 : struction to withstand continued use, built within smaller and 
CPS 60 . smaller frames .. . all this to meet the competitive price require- 

1 І 1 
Watts Input 21 ments of the end product. 


Amperes .25 
Number of Poles 4 A large order— but Induction Motors has done just that in its line 


RPM 1800 of hysteresis motors—compact in size, precision manufacture with 
H.P. 1/150 assured reliability. Typical of these design achievements are the 
Т.Р.І. (oz. in.) 3.0 . types which today find themselves in such fine recorders as those 
T.P.O. (oz. in.) 3.5 . made by Ampex. 


T. ST. (oz. in.) 2.3 
Capacitor (mfd) ! 1 Induction Motor's reputation of quality has been proven over the 


220 Volts A. C. ) years in their manufacture of a complete line of precision sub- 
Weight 1 Ib. fractional horsepower motors. 


For complete information on IMC hysteresis and torque motors 


| бог tape recorders and turntables, write for catalogue HT. 
* All specifications are relative to frame t 


size. The hysteresis series is available in 
seven frame sizes from 14” diameter to 
4”. 


**Can be supplied with magnetic shield- 
ing (Mu- Metal) 


Induction Motors Corp. 


570 Main St., Westbury, L. l., N. Y. + Phone EDgewood 4-7070 
6058 Walker Avenue, Maywood, Calif. 





IVEL JOINTS 


FOR STEAM AND HOT GAS SERVICE 
Created specifically for service on lines 
Р + employed in steam and hot gas service, the 


Chiksan Discpak embodies a new construc- 


tion design which permits packing units to 
MS be replaced without removing the joint 
[ from the line. The outer housing of the 


Discpak is cut apart at the packing cham- 


- ber and both ends are flanged at the cut. 
r Four allen-type cap screw bolts are used 

Ў to secure the flanges. A disc-seal, housed 

E between the two members, provides a fluid- 
od tight seal between rotating and stationary 

B a members of the Discpak Swivel Joint. A 


spring loaded pressure plate holds the 

DUST SEAL packing in sealing position against the 
swiveling member. 

The new Discpak has a maximum tem- 

DUAL BALL RACES perature rating of 600° F. and a maximum 

pressure rating of 300 psi. All turning 

movement in the Discpak takes place on a 

double row of precision ball bearings.Write 

today for literature and prices. If your 

plant or equipment lines utilize hot gas or 

steam, it will pay you to know about this 


DISC PACKING SEAL new field-proven Discpak swivel joint. 


N PRESSURE RING 


REPLACE SEALS 
WITHOUT REMOVING JOINT 
FROM THE LINE 


To replace the disc-seal, simply remove 
four allen screws and spread line slightly 
with a flat metal bar. 


| SEND FOR BULLETIN 


New Discpak Bulletin 
100 describes in detail 
the many features of this 
new swivel joint 
including full 
— à ; mechanical 

E ) Ж j specifications. 


A SUBS ARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


Please rush me a copy of your new Discpak Bulletin 


NAME 








GITY,. 
Dept. 2010 
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DEVELOPMENTS 
TO WATCH... 


The US still has its missile problems 
despite the Secreta Е Defense оо-аһ 
ignal to start production on both the Armv's Jupit 
ind Air Forci 4 rmedia range ballistic 
missiles. New d г | 
Militar poxesmen 


| 


1 lí 
round »1 


O0 million to ¢ IT rogram under wa 
in a hurr It wil ипе froma upplemental 
ippropriati n 
turn 
Unofhcial bi rita n 
that Air Force hor IRBM 
held down over DCN Ca 
Of six monthh 
originally expe 
Mone 
According to 


More money ... 


15 С ued ror governme! 
i emplo ( [he Civil Servi 
cleared snags to 
government 
much as $1,000 a : 
rnment of around 
Mor important 


that the administrat 


Disclosures on controlled thermonuclear reactions 
can be expected from Washington shortly. ‘Th 
British have talked recently about being barred from 
discussing the matter by the US. Actually, the 
British, US and Canadians all are working on simila 

projects with a free flow of information оп | 

US sources disclaim that the British have got the 


гост! 


jump on u If anything, thi v, this 


Committee investigations, hearings, and blasts 


whenever the opportunity ITISC ire the forms in gaining P 


which congressional attacks will be made on the ad 
ministration's handling of the nation's defense pro 
gram. ‘They will hit their stride early next vear 
ind missiles will be hit heavily 

Bulk of the hearings held to date are generall 
regarded as just setting the stage for the real firework 
next year. It will be hard to sift the real honest 


searching for answers from outright political ground 
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World-wide ... 


A check-it-yourself system for TV. 


and a new optical system for film-transmission 
have been developed in Europe 
I he checkup device, called 


West 


that expands and contracts 


Bildpilot,” is patented 


by Schaub-Lorenz of Germany. It shows a 


wedge-shaped image 


much as the radio tuning "eve" did. To produce thc 


image, an electrical impulse is obtained from thc 
line and frame impulse generators and fed to the 


l'V tube 


tuning because, S-L explains, modulation of the im 


Size of the wedge indicates correctness of 


pulse is determined by the amplitude of the pic 
інге-П 


Гһе 


Swiss Federal Institute of ‘Technology tor color 


voltage 


film-transmission designed bv the 
ГУ, 


“dark phase” cre 


system, 


gets around the problem of the 


ated by space between “frames,” while still using 
the flying-spot type scanner that provides sharpest 
focus. The device uses a split objective lens coupled 
with the film-transport claws in such a wav that onc 
half of the 
and the 


continuous pickup 


lens focuses the flying spot on onc 


fram« other on the following one to give 


Diagram shows setup 


DEVELOPMENTS 
TO WATCH 


Cathode -ray 
tube screen 
(of flying - spot 
scanner). 


Horizontai 
Shutter 


Two halves of 
vertically split 


objective lens == 


Film-transport 


€ 
Actuating levers —— — —— 


— — 


NW 
Direction of 2 ж 
Ji 


Cam shaft — 
>Cam wheels 


rototion 


Film-transmission system uses split lens, photocell pickup 
compensates for film shrinkage, eliminates dark phase 


New suspension combines plastic pads with . . . 


load 
for trucks, trailers, and buses. Designed 
by Viberti Officine S.p.A. of ‘Turin, Italy, it's said 


to reduce tire wear and road-pounding, to be rela 


rubber bellows to provide “automatic 


idjustment 


tively silent in operation, and to require little if any 


maintenance. It is more expensive than conventional 


Bronze ring 


Bushing Rubber bellows 


Bronze ring 


springs, though—adding about 8 to the cost of 


the vehicle. Viberti does not reveal the plastic used, 
but does claim that the large plastic rings, fixed in 
diagram), absorb horizontal 


bronze bushings (sec 


forces, while the smaller rings, separated by steel 


disks, serve as conventional springs 


Fiexible plastic elements, in cylinder welded to vehicle frame, are designed to absorb horizontal as well as vertical 


forces 


10 WORLD-WIDE 


Diagram shows interior construction. In operation, upper bushing and lower rod move as plastic is compressed. 
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SAGINAW Pb SCREWS 


Pus "Muscle" into Linear Motion 


HOW and WHY 


SAGINAW b/b SCREWS 


Actuate and Position with Over 
907 Efficiency...4/5 Less Torque 


At end of trip, one or more 
tubular guides lead balls 
diagonally back across out- 
side of nut to starting point, 
forming closed circuit through 
which balls recirculate. 


POWER SAVINGS. Operat- 
ing with over 90% efficiency, 
Saginaw b/b Screws permit 
much smaller motors with for 
less drain on electrical ; stems, 
ond also simplify circuitry. 


SPACE SAVINGS. Soginow 
b/b Screws themselves ore 
compact. They permit smoller 
motors ond geor boxes ord 
eliminate cuxiliory equipment 
required by hydraulics. 


DEPENDABLE PERFORM- 
ANCE. Soginaw b/b Screws 
ore far more reliable than hy- 
draulics or pneumatics. Gothic- 
arch grooves, yoke deflectors 
ond multiple circuits provide 
odded assurance, 


CU] untcuv 


Nut glides on steel balls. 
Like stripes on a barber 
pole, the balls travel to- 
ward end of nut through 
spiral "tunnel" formed by 
concave threads in both 
screw and mating nut. 


A, Precise POSITIONING. Sogl- 
naw b/b Screws will position com- 
ponents far more precisely than 


hydraulics 


or pneumatics; toler- 


ances on position ore held within 
-0006 in. /ft. of travel. 


TEMPERATURE TOLERANCE. 
Normal opercting temperature for 
Saginow b /b Screws is from—75°F, 
to + 275°F. Butinselected materials, 
they will function efficiently at tem- 
peratures os high as +900°F, 


LUBRICATION, If lubrication foils 
the Saginaw b/b Screw will still 
function with remarkable efficiency. 
Units have been built and qualified 
for operation without lubrication. 


Screws & Hplines 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH, 
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Saginaw b b Custom-Ground Screws dependably 
actuate— with minimum power, weight and space 
—the flaps and speed brakes on latest airplane 


JUST ONE OF MANY APPLICATIONS 


Because they actuate more efficiently . . . economically . . . 
dependably than Acme screws, hydraulics or other actuating 
devices, Saginaw b /b Screws are being specified more and more 
by progressive manufacturers. Already they have been applied 
to machine tools, jet engine afterburners, guidance mechanisms, 
nuclear reactor controls, electronic control equipment— plus a 
hos* of other applications. They've been operatioaally proved... 
and they're backed by all the research and test facilities of the 
General Motors Technical Center. 


SOLVE YOUR ACTUATION PROBLEMS 


Re-examine your actuation or positioning needs in the light of 
better performcnce, efficiency and economy. If you have a 
critical or precision application, order custom-machineo Saginaw 
b b Screws. We have successfully built them from 1'/ inches to 


39'A feet long— /« inches to 10 inches diameter. (If your applica- 
tion requirements are not critical ...less stringent... you may be 
able to satisfy your actuation needs by ordering from Saginaw's 
exclusive "off-the-shelf" stock. It's available in seven standard 
rolled thread sizes, cut to length, for low cost and fast delivery.) 
What's more, if you're not sure how best to apply Saginaw b b 
Screws to your product, Saginaw's experienced engineers will 
gladly go to work on your problem— without obligation. Just 
write or phone us or fii! in and mail the handy coupon below. 


SEND FOR FREE 1958 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


— (d 


Saginaw Steering Gear Division 


General Motors Corporation 
b /b Screw and Spline Operation 


Ae 


Dept. 6PER, Saginaw, Michigan 


Please send new engineering data book on Saginaw b b Screws and 


~ 


Splines to: 


NAME 


COMPANY 


ADD 


СІТҮ 


RESS 





what's happening in SCIENCE 


of the carth b ort « | та тапу companies and individuals 


Electrogravitics: uic ah" bd dud re working on the problem. It could 
Science Or daydream? arles Tilener, ] hicf aeronat > a - f them will confound 


igineer at Grumman and chair 
V few weeks from now, ata special man of the forthcoming IAS sessio 


that 


rth tseift ever acts as a gi 


to separate isotopes 


restions that 1 hi l'o anvone who has seen the huge, 


shield—a question also raise 


15 


in external for: overnment gas-diffusion plants built 
is mi X] ( parate normal uranium 238 from 
promising appr ul issionable isotope, 235, news of 
iltrasonic technique is im 

l—and it may hold pi 


btaining other element 


Erwin WV Jecker of Marburg 
l reports that, bi pressing 


uranium hexafluoride 


tiny nozzles (0.1 mm dia 

explain—or | xplained by—g1 th ultrasonic speed, and using a 
It is even possible th ivitatio ripper opening, it's possible to skim 
energy may prove to | ransformab ff heavier particles from lighter ones 
rding to Becker, this "jet separa 


can be applied to 
impl 
ting thi propel 
ti xplain this 5 тір in insisting that ure and concentration 
omplete reversal \ gravity device 15 | level onomically, the proc cannot 


or example, rst с саса X ompcte with the gaseous diffu 


in the. US (I 


luharefi 


demand for p! 


| of natural uraniun 
pull with қ г O kwh); but it does hold interest 


toward th« sca i lectrograviti ing роѕѕ ARG 


Rockets for research 


of hot compressed 


machine design, 


ing into the back 


Baby rocket blasts hot gases that test 
materials at Convair Installed in sealed, 
test chamber, it develops a pressure of 
700 psi; produces an exhaust stream with 
theoretical velocity of 8000 fps 
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What’s happening in 


More strength for 


magnesium 
Stronger, 


sium parts are promised | 


better protect 


ind heat-treating meth 
Co report b for 
that solution heat-treatment 


ing 


Chemical 


ror two hr, plus conventional agi 

the vield strength of ZK( 
forgings as much as 40 
‘trength 5 to ] 


\s to coatings, Brooks & 
‘kins reports there ar 


can rais 
та incre 
the ultimate tensile 
is well. 
now 

a dozen different electrochemical 


ishes that prov idc 


nn 


| 
па 


both temporary 
ind offer a si 
dull matte: 


ones are Con 


permanent prote ction 


lection of surfaces from 
to bright. Among newer 
Manodvyz, 
tive finish and paint bas 
ford Arsenal's Cr-22 


protection against salt w 


valrs 1 protective decora 
and Frank 


HAE, fori 


ind ( 1‹ 


та 
iter 
vated temperatures 


New stars in 


the foam firmament 
lake 


cyanate, perhaps—r 


inate—tolvlenc 
ict it with 

ester, a polyether, or even cast 
Dec 


to come up with a new foamed plas 


an 150CV 


23, p. ? ind vou're likels 


tic for cushioning, padding, thermal 


insulation, or structural stiffening 


Flexible and rigid foams of the closed 
cell type are produced with new Pittsburgh 
Plate polyester resins; can be made in 
densities 


slabs a foot or more thick, in 


down to 2 Ib per cu ft 
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It's not quite that easv, of course, 
but ot 
ir market potential 1 

orts of companies to tr 


um its hat 


the variety materials poss 


Ccncoul 


rq th In 


RH 


promis J |. Hit ind 


ind 


ring material, 


ilso has "greater tensile strength 


elongation than conventional urethane 
dramatic, wool-like feel 


Production fa 


roams ind 1 


roaming 
sion, 
low-cost 
1 
ording to ( 


f the PPG 


1 1 
ellent load 


si tic higher re 
ind soft fe 
foamed plas 


p. 5, and Oct. 21 


sistance, 


more on 


briefs 


Big cost reductions on tita 
d thre 

tion technique Curti 
ports. By 


m cast ingots, 


ire being achieve ugh 
extruding 

much more expe forge bi s 
is starting point, C-W's Metals Proc 
inz and Wright Aeronautical Divi 


ibl 


11517 


ons have been to save as much 


H 


Zirconium prices ar 
1 thir | of 


their 1953 level, Carbor 


Metals Compan 
Reactor-grade 
Ib comm rcial "тай 55 ІП І 


lot 


undum proudh 


notes 50 


ponge 18 > 
i 


Aluminum-tin bearing alloy, devel 


Гіп Research Insti 


serving as a co for 
the Institute savs, 


idvantages over cop 


oped bv Britain's 


tute, 1s now iting 


teel bearings where, 


it offers several 


per-lead types. Among them, lower 
cost and a good compromise "between 
of high fatigue 
” (оп 


Шоу 15 20 tin; l 


the opposing demand 
low rate 
the 


Copper bal ınce, 


strength and wear 
position t 
to 3 aluminum 

icid 


Na 


For best weather resistance, us 


resistant porcelain enamels, the 


30, 1957 


MATERIALS 


How cost patterns 


are changing: metals 
Major пірім 15 


1957 Prices 
Jan 
3.70 

27.10 

Copper 36.00 

Magnesium 35.25 

Nickel 64.50** 


Steel 
Aluminum 


* Last change: A« 
Dec '56 


il Bureau of Stan 


nds. Long-term exposur 


four different clima 


ved that enamels 


\A 


к id 


] 
ind 


the other common 


High-purity tantalum f 


1 
pacitors and nuclear 


I 


tions 15 


coming from 
Kennametal, In | 
to l 


idy supply 
wire, foil 


It’s re М 


bar, sheet, ind 
savs the high-purity mater 
has good electrical propert 


exceptional resistance to 


Neoprene is 25 this 


first synthetic rubber ti 


mercial production in thi 
the 


claims distinction of kick 


what is 
neoprene 5 рт 
1 


DuPont, | 


proudly introducing a new 5 


now a billion-dollar in 


pound plant, and points out th 
has come down steadily a 

in initial $1.05 per p 
Meanwhile 
have expanded to include 


from 


rose 
to the present 39¢ 
from adhesives to shaft s 
tric 


motors 
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DESIGN EDITION 
RESEARCH AND DEVELOPMENT EDITION Шы * 


DESIGN DIGEST ISSUE 


IDE, WIDE INTERESTS 


ngineering serves them ALL! 


1958 


companies, nations! Year of accelerated progress. ..and 


.. year of intensified competition among products, 


problems for you! But your toughest design and engineering problems 
will be made easier by the wealth of practical solutions 
that are featured in every issue of PRODUCT ENGINEERING 
The DESIGN EDITION provides detailed technical data covering 
all significant engineering developments 
from all parts of the world. . . relating to all types of machinery, 
equipment, products. The RESEARCH AND 
DEVELOPMENT EDITION screens, reports, interprets all ph 
of research and development activities which can 
to new or improved products provides a comprehensive 
reporting service for all product planners. You'll 
get all this. . . plus the big, handy, thumb-indexed Annual 
DESIGN DIGEST ISSUE which covers all significant 


advances in design and development during the past yea) 


Ap? 


= sal 
REINO, 452 


OK...enter my subscription to the new weekly PRODUCT ENGINEERING 
for one year. . . which will bring me 26 DESIGN EDITIONS and 26 RESEARCH 
AND DEVELOPMENT EDITIONS, plus the new "DESIGN DIGEST ISSUE" as part 


of service upon payment of subscription fee. 


1 Year, U.S.A. (and possessions) — $5.00 


if you have | Year, Canada — $6.00 | Year, Other Countries — $25.00 
Payment Enclosed 
a 
not yet subscribed 274 


ADDRESS "e 


Business 


... ACT TODAY! E дөң 


СОМРАМҮ 


PRODUCT МЕСО. 
OR DESIGNED 


Mail to PRODUCT ENGINEERING, 330 West 42nd Street, New York 36, N. Y 





Fastener Facts 


by Henry Peterson, Chief Engineer — Judson L. Thomson Mfg. Co. 


USE OF BIFURCATED (SPLIT) RIVETS 


Self-Piercing Fasteners 
(sp 
piercing, 
gh-speed 
» to 0.040" 


canvas 


nt treno 
$ ( с 


Advantages of Use: 


bifurcated 1 , vOU 


assemblies 
" material. App'ied 
tomatic rivet-setting 
can be operated by 
they reduce assembly 
уа minimum. 
Thomson Bifu 
ake sure of the 
to your fas 
t 


earliest possible 


amples and produc 


on bifw 

has the longest 

g them. Sines 
standards have 
nanufacturers of 
s and harnesses, 

, hand bags, leath 

iggage, raincoats, sheet 
lucts and assemblies, sport 
ite boxes, and other prod 

: of solving special 
bifurcated 


art best when you call on 


So your chance 


ems with standard 


DIMENSIONAL DATA: 


Head Diameter (H.D.) ranges be- 
tween 1.75 and 2.75 times shank 
diameter for rivets produced by single 
die heading 
ameters are available at higher cost 

Head Thickness (H.T.) ranges fron 


3 to 0.6 


macnines. 


times shank diameter, depend 
: oval, flat counter 
countersunk with 


ing on head shay 

SUNK, leal, flat 

beve n botton 
Shank Diameter (S.D.) ranges from 


.040” to .330” for standard sizes, 


Larger di- 


OWSOW 


Slot Width (A.), Slot Depth (B.) and 
Slot Angle (C.) vary with each appli- 
cation, depending on thickness and 
hardness of materials and strength 
requirements of the clinch. Tests on 
actual samples ai recommended in 
most cases. 

Rivet Length (L.) ranges from 0.6 
to 6 times shank diameter, Exact 
length is generally determined by 
adding shank diameter to assembly 
thickness. 

Radius (G.) at corners ranges from 
.005" for 14” rivets to .015” for 2” 
rivets. 

Four Types of Clinch: 

Thomson Bifurcated 

Rivets are clinched by 

anvils that spread the 
prongs flush with the 
surface, turn their 
prongs into material, 
against burrs (wash- 
ers) or inside caps. The 
latter two methods are 
specified when a strong- 
er bearing surface is 
required. The use of 
caps improves assembly 
appearance by giving 
uniform appearance to 
both ends of the rivets. 
Washers and caps are 
applied by multiple-feed 
automatic rivet-setting 
machines. The use of 
caps, calls for perfectly 


symmetrical rivets so 


DESIGN 
PRODUCTION 
& PURCHASING 
DATA 


that neither prong will miss the cap. 
Thomson guards against such misses 
by precision manufacturing, statisti- 
cal quality control, 100% final inspec- 
tion and factory tests on actual 
samples 


High-Speed 
Rivet-Setting Machines 


Whatever your fastening job, the 
chances are that one of Thomson’s 
more than 200 standard rivet-setting 
machines can be quickly and easily 
adapted to fit your needs. Models in- 
clude combination rivet and cap-set- 
ting in both bench- and floor-types 
with 5" throat depth. Automatic hop- 
per feed, multiple rivet-setting heads 
and special work-handling and loading 
devices are accessories that speed up 
assembly. Thomson helps you select 
the proper machine for your job, cus- 
tom-tools it to meet your requirements 
and factory-tests it on actual samples 
before shipment. Available on a sale 
or lease basis. 


MOTOR-OPERATED BENCH MACHINE 


Design and Engineering Service 


Save time and money by asking 
Thomson Engineers to study your 
fastening problems before you de- 
signs are frozen. This service, per- 
formed at your request, promises the 
speediest delivery of the right rivets 
and machines for you. Send sketches, 
prints, or actual samples of recom- 
mendations and quotations. 


Free "Fastener Fact File”. 


This new Thomson manual is com- 
pulsory reading for anybody who 
specifies or buys fasteners. It covers 
everything you need to know to take 
advantage of the economy and speed 
of rivets and rivet-setting machines: 
rivet types, applications, material fin- 
ishes and other vital factors. 

Request your copy 
today. Write Judson 
L. Thomson Mfg. Co., Fastener Fact 
Dept. C, Waltham File . 

54, Massachusetts. 


MFG. CO., WALTHAM 54, MASS. 
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Design for Limited Warfare 


NEW YORK 
designing and producing a 
fast, lightweight 


American. industi 
ralaxy of 


g vehicles and ord 
nance that pack a powerful punch. 
[his is the 


expected to give the 


force hardware 
US speed ind 


trouble 


irmed 


effectiveness in quenching 
invwhere in the world 

Mobility is 
for the weapons in a 


And mobility has 


irtille 


basi equirement 
lox ilized WAI 
been designed 

the tank ind that 
in the vangu 

we pons ІТ 


M-56, 


pelled gun that can bi 


Scorpion, )0-mm self-pro 
а trom 
Ihe tank body built entirels 


metals has | 


droppe 
the air 

of light 
silhouette; 


in OU-1n high 


weighs 7.5 tons. Power 


is supplied by a 6-cylinder, air-cooled, 


205-hp continental engine with cross 
Max speed 30 
M-56 is 


designed to cross trenches 48 in wide 


drive transmission 


mph; range 140 mi. The 


and climb vertical obstacles 30 in high 
Cadillac Div. of GM will produce it 

Reconnaissance tank T-92, is armed 
velocity gun 


Machine 


caliber are 


high 
cleft 
of .30 and .50 


with a 76-mm 


mounted in a turret 
guns 
mounted at side turrets. The tank 
weighs 18 tons, 7 less than its pre 
Walker Bulldog, vet it 
Che project is still under 
Aircraft 


Inc., Baltimore, and is planned as the 


decessor, the 
is 3 ft longer 
development at Armament 
predecessor to a full family of light 
weight tanks. It fe 
in lightweight tanks 


tures several firsts 
sem automat 
cartridge ejec 


gun loaders, automatic 


1 
tor, a new method of engine cooling 
ind superior vision ind escape routes 

E : 

l-113 armored carrier is 
It can be 
weapon carrier or mo 


Food Machinery 


imphibi 
ous and air-droppabk used 
is a launcher 


bile command post 


T92 Light Tank 


One-man Helicopter 


ind Chemical Corp 

irly development work 
Mechanical Mine Planter 

intitank minefield automatically 

mines are armed and planted at a 

letermined rate. Only a tractor 


OT 1 required Ме 


ing 15 faster and safter 


t hanized minel 
than thi 
method, which required hok 

hand for each mine 


ONTOS 


intitanh 


gun has l 


rotating 
barrels 


lectri 


in external pow 

drive. Its design is bas 
S4-vr-old gatling gun 

M-60 
2-mm 


11] three 


lightweight general-purpose 


1 
epilaci 


machine gun will 


present Arm )-caliber 
It can be 


the shoulder, hip, a bipod, or newh 


ichine guns fired from 
designed aluminum tripod mount. It 
is chambered for the standard NATO 
cartridge I'wo major contractors are 
СМ апа Dn lool & 
Die Works 

J-14 rifle, replacing the famed M-1 
Garand, the 


iutomatic 


and Bridge 


carbine, the Browning 


rie, and the submachine 
gun, is equipped with either a light 
M-14) or M-14) barrel. It 
fires fully or semiautomatically using 
tandard 7.62 NATO cartridges. Thi 
]-14 weighs 8.7 lb 


heavy 


1 5U-mm automati 


с is in de D 
Oldsmobile and 

Г-45, 177 
of th 


irt llen 


clopment 
Ford Moto 


mm, newest 


versatile pieci 


most 


[n mam t 


respe 


H-40 Turboshaf! Helicopter 


AIRCRAF 1 


Acrocvcle 


las a )U-m1 rang 

|i 2-cvcle Mercur 

++ hp. Delacknet 

developer 
Pawnee, also 

flving 


It will operat 


1 multi-engine 
Hiller 

ам азай 
Тап principle 
t+-hp 2-cvcle 


ind be | 
engines 
Aerial jeep, also to 
ducted-fan princi] 
replacement for 
irmv combat units 
takeoff and landing vehi 
STOL-VTOL (Short 
lake Off and | inding 


ment 


Mechanical Mine Layer 





M-56, 90-mm Self-propelled Gun Hawk Missile 


Aerial Jeep Long-range Camera Tilt-wing VTOL Aircraf 


Dart—An Army missile al 


so in p Honest John 
duction, but 


operational. An battlefield rang 


intitanl 





Adequate ‘Brush-fire’ R&D Expensive 


WASHINGTON 


MISSILES 
мМ 


ma depth of | 


exposing ni Inpowci 


SURFACE-TO-SURFACE 


Corporal 1 


111155 


! 
clopment at Red 
gned to be mor 
! i 
than liquid 
| 
ind in 
ulncrabk mic jamming 
range than the ( ral 


Redstone \ ni missile In prod if ind 


1 
% Y 1 
HT operational Ha 


| ipons, ammuunitiot 


guided 
1 


trong deterrent f 
vehi i¢ 1; 

; tely independent of any 
inertial guidance svstem un А 1 

ірітісі onflicts. For brushfire action 
ration of warhead 


from 11 
LaCrosse—In production but 


vill use the Composite Ai 
spendin he outlook i lor a unit of the 19th ir For 


based in the US. It is tailored 


not 
vet operational. Battlefield missile with 


n 


nge of about 8 mi. Is 


1 


further slashes in. fiscal ] 


1 
Administration puts heavier em] omposition, size and capability 


in be on production of weapons 


meet the needs of localized actions 
launched from a standard truck 


га 


used for close 
ombat artillen support ( 
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Navi 


ships and surfaced subs against ships 


Regulus missile fired from 


ind land targets. Launched by two 
solid-propellant rockets 
n flight by a GE J-79 jet 
range of better than 


NOW 1n produc tion 


ind powered 
Superson 


it has 1 1000 mi 


SURFACE TO AIR 
Hawk- ^n Arm 


production, but not vet 
Used for feld 
flving planes. Has a 15-mi rang 


Will be used by 


missile now in 


( pt rational 


defense арм! low 
with 
solid-propellant fuel 
Marines 
l'errier 
urcraft 


Launched bi 


Navy, 


missil 


hip launched anti 


l0-mi rangi 


then powered by liquid-fueled rock 
New 


tem has double 


version with Sperry beam-ridet 
\ land 
Marine 


sion. FOI 


the range 


based model is used by the 
l'artar, 1 


on destrovers, 


smaller ver 
has 20-mi 
t орет itional 


Force 


not 


Bomarc—Air 
Dut 


Range of 25 


uction, 
| mi 


propellant 


1 
tu 


Г:1111-]4 
the Bomarc mis 


for adaptation t 


Army 


l'alos 


auction. 


Testing for Tomorrow's Army 


SAN FRANC 


behind-thi 


ISCO—A inguard of 


enes scientists and sol 


liers is shaping. tomorrow 


iter mobility 


Irmy ІП 


rms of gr ind 


HIOIC 


1 


etmecient of manpower and fr 


powel will make recommenda 
tions by 1960 for a general reorgan 
ization of the into an 
of the 


Гог 14 


pres nt army 


Irmi future in 1962 

these men have 
l'ort Ord'*s Com 
bat Development Experimental Cen 
field lab 


and 


months 
been pioneering at 
ter, which operates as 


to develop combat techniques 


CDED is 


of military experimental group, scien 


equipment a combination 


tific advisory group, and some 3000 


In 1957 its 


idministered a 


I9 officers and 2 


budge t of 


troops 
ientists 

$5 million 
Besides conducting experiments in 


tactics 
terials 


ind techniques using ma 


available 
the men at CDED expect to develop 


now or soon to lx 


VCapons ind meet d 


equipment te 
tactical « incepts 

One of the first developments was 
the Center's l 


evaluating 


mands of new 
umpire system for 
experiments \ control 


center has been set up in an 80 x 
20-8 “ап nvlon-like 
material held up by air pressure. This 


constant 


IU x house ot 


svstem 
tracking of 
of equipment 


control permits 


each weapon and 
Control 
ing this information are photographed 
that 
ther 


illows thc 


DIC ( 
piec 
boards show 


it intervals so after any experi 


a playback 
expel 
vithout 


mental can be 
that 


be run 


run 
1 1 
Whole iment to 


over again putting 


troops in the field 
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this control 


1 
CAP 
is their work cor 


| 
In 


Ihe data recording 


equipment uses punched« 


magnetic-tape equipment 


Bendix system mav be introdu 
One of the 
veloped to ud 


that 


nerabilitv studies to 


ingenious devi 
umpiring 


camera was used in 


1 
nnd 


und fire could do 


is the guns were “fired 


iccurate the marksmanshi 


much damage м 
1 


Also developed was a columnat 
| 


runs coaxial with 


= 


light for use in tank 


+ 


inks actuates 
ictual radius of 


1 1 


the burst of fire. Tank fire had been 


Firing of bl 


cen only in the 
particularly hard to umpire 
Scientists at CDED presently are 


working with Ravtheon to develop 
that will use in 
Instead of 


infrared 


іп umpire svstem 


light 
will 


frared mounting 


ms the mount units 


1 


+ 


that will emit a small-diameter beam 


lhis beam will actuate infrared sensi 


tive areas to show casualties—by 


ping up a flag on a helmet or activat 
ing a solenoid svstem that would put 


out of 
Experiments that hay 


ı gun camera commiss 


lon 
Deen com 
pleted OT will be 


1 
compk к 


this fiscal vear include, besidi 


umpire technique 5 
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with t 


rocki 


unc ramjet 


ince that swit 


ng stem for 
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| | 
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1 Food Machiner 
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project 
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World М 
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problem 
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Plan For Aid-to-Science-Education 


WASHINGTON tSputnik for nce ha | 
tatus sub Hubert Humphrey (D-Minn 


with bills to aid students meet the 


1 baf | 1 
ICT TIC | ГІСІ of a 


been proposed by Sen 
ilong 
cientific education 
ropping 5€ And, there are more such program 
Washington ybserver brewing, Onc 


next ( | І will ім 


MOTC MONCY 


nation’s edu 


thing sure 
pumped into the 


itional programs 


Electrical Insulators 


hae go Demur on Grouping 
in NEW YORK—A 


facturers 


tion will have 
€ rcacdilh 
of th« 


proposals group of 100 manu 


met here recently and agreed 


to form an organization for thi 
disseminating 


ibout the 


DOSC о! 


| practic 
formation 


properties ind 
uses of electrical insulating materials 
name of the organization will be 


Electrical Materials 


when it came time to take 


then commission 
the \ re I he 
ir college degrees t will the Association 
D something like Navi present 
ROTC 


However, 


program 1 vote on these three question | 


reportedly is Do vou favor a formal organization 
that of the EIMA as proposed? do vou 
200-million a EIMA plans? (3) do 
vou favor maintaining an EIMA com 
March 31, 1958?; the 
membership appeared to favor waiting 
until next March 


ittendance 


idministration 


king оп а program would 


into favor cancelling 


pump some > veal 


boosting scientific education through 


cholarships, teachers. mittee until 


higher pav for 


financial assistance to schools to en 


ible them to expand their curriculum, to formalize 


ind similar programs l| hose in agreed on the 


eA mor an organization which 
benefit all 


insulating 


imbitious program is be need for such 


ing sponsored by Senator Lister Hill 
1)-А а It calls for iround 


million 


would serve to users of 


electrical materials 
a vear in much the same but the vote of the 
was tallied 14 ballots for (1 


ind an overwhelming 47 for (3 


1 
spending basic 


$500 three 


que stions 


wav, but on a larger scale 3 for (2) 


€ A new cabinet. post of secretan 


As we were saying 
last week in our roundup on translation by machine, 


week comes alleged confirmation from the Russian Embassy in Bonn, via McGraw-Hill World News. The 
of language translation. But the 


the Russian photo performs 2500 calculating operations per sec and is capable 


explain how language-digestion problems have been solved 


du 
"ў 25. 


адан йі — e s Mii 


= ve e. = 1 
ome 
кал 


p. 85, Russia is already using electronic translating machines. 


BITS 
AND 
PIECES 


Windscale 
Britain's plu 
protest to the 


Scientists involved in the 
iccident it 
factor\ 


about 


М ictor 
tomum will 
monstrous imac 
Statıng 
“ Ipc 


other 
that the pile physi 


Government 
curacies" in the official report 


thev have. been pilloried 15 


goats the 


gations 


maintain among 
SCTIOUS ilc 


cist accused of initiating the disaster 
duc t¢ 


present during the 


error of judgment was not even 
incident; the cause 
was not properh accounted for and 
the public misled; the committee, in 
cluding Sir William Penny, did not 


know about uranium reactors 


enough 
to determine the cause; and that 
ientists arc 


bridged version of Penny's report 


а nied access to the un 
Rising Sun Jet 


stic ill 
prototy pe 


Japan's first dome produced jet 


urcraft—a medium jet 


trainer-has been unveiled at the 
Utsunomiva plant of Fuji Heavy In 
dustries € ГІЕ2 


is the first of ordered on a 370 


million ven 


‘ompany I he plane, 
three 
Mass produc 
[he jet is 40 


a wing 


contract 
tion may start in 1959 

long, 12.5 ft high 
24.4 ftt. C 
two, the planc hits a top speed ot 


Mach 0.85 and altitude of 40,000 ft 


and has 


span of irrving à crew. of 


This 


"Strela" computer in 


Russians don't 















CHATTANOOGA-A new high 
speed electronic private-wire system 
enabling Air Force personnel to con 


tact bases anywhere 


world in a 
matter of minutes has been developed 
by Western Union Teleg1 iph Co 

The fully 


system 


in the 


switch 
Plan 55, is 
slated for full operation by the end 
of 1958 | 2.5 


iutomatic message 
ing known as 


Capacity. will exce 
billion words annually, or three 
more than handled immediately fol 


lowing World War II. The 


tem +30) operators 


times 


new sys 


will require only 


300 


compared with 1, formerly re 


quired for one-third the load, releas 


million Air 
for other 


ing | Force manhours 


innually military duty 
Designed to replace earlier semi 
automatic tape-relay equipment that 
sometimes took hours to process com 
munications, the Plan-55 system types 
flashes it 


world-wide 


a message only once and 


automatically to 
points. An 


receiver 
electronic auto 


matically checks the number sequence 


memory 


for operator failure and equipment or 
line failure 
It also determines message priority, 


priority ahead of 


routes 


messages 


“Clamshell” Gives 











MOFFETT FIELD, CALII The 
first practical demonstration of a jet 


engine device that reverses thrust and 


provides instantaneous control of 


thrust in the air and on the ground 


was completed here by 


National Advisorv C 
\eronautics’ Ames 
Most important. usc 


pilots of th« 
ommutt«« For 


\cronautical Lab 


ot the device 15 
to give jet pilots precision control o 

their approach glide path and touch 
Also, the reverser 1s usc 


ful in braking the landing roll of a jet 


down point 


plane after its wheels are on the run 
way. In this application, it is used 
like the reversible propellers on mod 
em reciprocating-engine. transport air- 


craft 
In design 


NACA’s reverser is an 


metal 


on the engine's tailpipe. 


adjustable clamshell 


mounted 
In open posi 
tion, the device allows hot gases from 


Electronic Message-switching 
Speeds Air Force Communications 






routine traffic, and check 

destination to prevent misrouting. At 
the same time it sets up the necessar 
circuits for relay transmission. ‘Taps 
that has been read electronically for 


then 


proper outgo 


routing and priority is iut 


matically shifted to the 


ing circuits bv a sliding-latch trans 


mutter 
I'he system is prepared to cope with 


the possibility that radio circuits em 


ployed in the overseas part of the 
network mav fade. It can signal this 
condition, alert the transmission 
supervisor when human intelligence 


must be applied at the transmission 
center to monitor such reception and 
take necessarv action. With the flip 
of a switch, the "distress" position 


becomes a semiautomatic forwarding 


operation with push-button circuit sc 
lection 

When a single message is destined 
for two or more recipient the new 
equipment automaticalh distribut 


the communication, selecting the de 
gree of message priority in the proces 


Also 


can be 


idditional message-trafhe volume 
handled 


equipment 


readily Бу intercon 


necting more units and 




















































































Master message center. . 
destined for Air Force’s globe-girding com 


munications system, last check at 


Western Union's Chattanooga plant 


gets 
Final 
test runs of electronic message-switching 
equipment simulates operating conditions 
help familiarize Air Force personnel (above 


with every phase of maintenance 


circuits jul іп dition, th 
vstem is completely mol If ne 

іп entire witching nter can 
be disassembled quickl tion 
loaded on aircraft, flown a un 
trv, and put im service at an ther 
cation on short not 


Jets Powerful Braking Action 






to follow their normal 


the engine path 


ind deliver a maximum forward thrust 


in this installation 6,000 lb. When 
fully closed, the two halves of th 
lamshell form a semicvlindrical ba 
rier against which the jet exhaust 


impinges. Thus, thrust is partially re 


versed so engine, at full throttle, dk 
ivers 3600 Ib thrust in the reverse, or 
braking, direction. The devici un 
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sual in that th ЖОҒ сап ха І t 
instantaneously the amount of t 

or reverse. thrust. desir | in |! \ 
ing approach by changing th 

shell . tting through a h 

trol. Not intended a | product 1 сі 
vice, the reverser 1s being st | in 
extension of investigation nauct 

it N X E C] | nd | Т t 
vears a 


Italy to Host First 


Machine-tool Fair 

MILAN—This 
0 hil on is heduled 

Milan fair 

yices of the As 

Machine 
| 


11114 


nation hrst 


it the "m 


tool 


Navy Mercury Lamps 
Brighter by the Dozen 


JOHNSVILLI I wel 


PENNA 


umination 


enabling 


Russians Work on 


Automated Steel Plants 
LONDON 


the Russians IT 


Latest reports are that 


working on com 
pk telv automated plant: in the steel 


industri 


to th 


making here are 


two ip 
blast 


remove the slag on one 


proach« plan: charge th« 
furnace 

side of the furnace, and produce steel 
ingots on the other: uss pig iron as the 
initial with a 


into 


product stream of pig 


n coming continuous unit, 


the iron being decarburized by oxvgen 
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Aluminum Hopes to Gain Weight 
in Each US Car—260 lb More 


PROTT—The aluminum industr 
shts on packing 300 1 


metal 


on 
dcmand 
operties American 


But booming sal 


iluminum ра 


mad 


'unterparts 


121 


mold « tamping 


ing and impact extruding are low 
| 


\luminum part 


little finishing 


And the m 


must be don 


to final dimension 
machinery is required 
chining that 
irned out ver 


i-working 
Phy yi il 


rapidh 
WOO speed 

properti 

luminum particularly suitabl 

Ign improvements fol nstance 
lighter parts can reduce front ixle load 
Aluminum’s heat conductivity 
ur cooled engines possible 


| And alumi 


num has good electrical conductivity 


Hl ] 


suggesting ipplic itions in the elec 


trical system 
Assault with Ideas 


1 he met il 
issault on 


prophets ire making à 


Detroit 


working hard to re-educatk 


broad They are 


reared on steel to think of aluminum 
Later the 


Company representatives, located pet 


will push volume sales 


manently in Detroit, act as consultants 
to the 


“ м 


wuto industry, helping them 


production, design, and cost 
problems 


Many 


ints arç 


iluminum-company consult 


recruits from the auto in 
knowledge of 
backed by ІП 


development 


dustry with first-hand 


production. They ar 


tensive research and 


makes 


engineers 


of the giant aluminum-produc 
organizations 

Detroit on 
inherent engineering 


light. metal 


dopting new 


In addition to selling 
vhat thev see as 

some 
market 


dollars 


Reynolds has 


| 1 
techniques to increas 


ind-cents advantag« 
introduced liquid-aluminum contracts 
under which thev deliver molten metal 


trom their duction plant to an auto 
in foundry for casting ШТ 
two cost 
rot casting at the 


it the 


technique eliminates 


1! 
then remelting 


luminum. The 
tor some part 
its decorative p 


will probably bé 


industry for a long 
Pentagon may Decide 


[he balan 


military 


ultimately may be 


tripped demand [he 


SCTVICCS ecking weapon the can 


move [hat means minimum 


of maximum importance 


\lreadyv aluminum-unitized jeep bodies 


have been built and are undergoing 


test Oct. 23. '57. p. 87 
, “| 


An aluminum engine block may be 
next. Both liquid-cooled and simple 
ur-cooled models have bec n developed 
easily 


Ihe latter can be maintained 


Adoption of aluminum engines by th« 
] 


irmed forces would pave the way for 

introduction into passenger Cars. 
Present applications of aluminum in 

iutomobiles, while not a stampede, are 


becoming significant. Aluminum takes 


ІШ 


i vaniety of 


idi | IS 


finishes well, making it 


i decorative materials for dash 
boards, inside door panels, and other 
trim 


Outside, aluminum is used for light 


} 


ezels and rear ornaments. In the 


1958 models, aluminum grilles have 
ippeared on 14 models 

\luminum may soon appear on rear 
Detroit lingo for trunk lids 
ind. roofs silhouettes have 
brought th« 


ind designers are seriously considering 


decks 
Lowe! 
roof down to eve range, 
roofs of decorated aluminum. 

lhe metal is also making inroads on 
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engineered parts. ‘Though aluminum 
У | 


on bumpers now is strictly decorative, 
engineers are working on guards of 
high-strength aluminum alloy bonded 
to the d« itive outsicd 
production runs min 
certainly in °59 

Nonrusting aluminum 
copper in radiators. Workal 


facturing 


thre 
turing equipment 


Wheel drum how 


iluminum cast around 
| 


Integral aluminum wh Spying Machine 


develop | ind found itis \ This “Surveillance drone” representing an unmanned flying-and-spying ma 


Again the problem is to develop « oped for US Army Signal Corps by Republic Aviation Corp’s Guided 
nomical production te ти Republic has a $5 million contract for development and production of this 
product 
The mall hub i | — advanced jet version. Model shown is the SD-3. It's an all-weather 


different, interchangeable nose units for switching from one “sensing syster 


rim-to-rim wheel 


le 


a n photography, radar, or infra-red Craft can be launched "zero J 
O did t П с j 
SO did ! run’) thanks to jet-assisted take-o* 'nd it is recoverab 





O0 
| 


When vel шота 
missions, engineers found their large 
ind intricate housings could | 
faster ind cheaper with aluminum 
than with competing metal \lumi 
num is firmly established for this usc 
Іһс trend compressing r€ manuta 


quipment ом 1 uspel 1 in. Danbun 


under 1 10 


— ae Бы е еніне сі ен мәйке, кешу, CH MAD DU 


cannot om 
high under-the-hood temperatures n ntrol of manned and unmani MELBOURNI 
trunk \ long ICI ( Renssel I 'oh ini vill built in Au 


1 
luminum extru ; millio 


+ 


oni I *( irch 
f the Institutes g 


inced facilities and 


doubled enrollment 


Say US Held Up News hipments for th 
of British Research 
LONDON-According to reliable. Bomber Lead Times Compared 


source, news of recent British su 
cesses in thermonuclear research has LONDON Societ 


been withheld at the request of US Constructors recenth 


iuthoritic One item held back wa times in building of Boei 
confirmation at UK’s Harwell Atomic the Avro Vulcan V-bomber 
Energy research center that neutrons notes that US B-52 


come from thermonuclear reactions in craft, bui asserts tl 


| in that 


machine Zeta. Soon after Zeta went it is the first very large delta-wing Japan Clamps Down 


into full operation in August, Harwell craft. Society says that from presenta l'OkYO- Legislation t 


scientists detected neutrons that ap- tion to the manufacturer of the Min teeth into Japan’s de 


the discharge tube of the experimental in some ways more advanced 


peared to result from fusion of indi istry of Supph specihcation to start of down ‹ pirating 
vidual deuterium atoms service in RAF bomber squadrons, 
Zeta was designed to create ex- time elapsed was 9 vr, 8 mo for Vul 
tremely high temperatures (as high as can, compared with 9 yr, 
5 million C) bv electrical discharges B-52. Also, Societv report 


in a toroidal tube million engineering manhou 
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HUMAN BEING 
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чу 
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: 
) 


CHRIS ARGYRIS 


Department of Industrial Administration 


Yale University 


Strict adherence to chain of command, unity of direction and the like 


may destroy creativity. Can you risk the loss? 


СОЭ „ьм are not composed of job titles, they 


are made up of people—of human beings with human 
needs, likes and dislikes. Yet the average factory o1 
ofhce emplove is asked to do complex and demanding 
work under controls that seem purposely designed to 
deny most adult human needs. 

Research and development organizations are as guilty 
is the frustrating factory in Charlie Chaplin's "Modern 
l'imes" and possibly with more ominous significance. 
In recent years, research and development have become 
team functions. Problems can usually only be solved 
by experts from many fields working together in a single 
closely-knit organization. Creativity is essential here, 
but creativity is intimately bound up with an indi 
vidual’s total personality, his need for self-expression 
Yet most R & D organizations today are designed to 
limit rather than encourage self-expression. Courses in 
creativity, books, articles, brainstorming and other de 
vices are then used in an effort to bypass normal chan 
nels and free the creative functions—and with some 
success 

Wouldn’t a more basic approach be to set up the 
right kind of organization in the first place? Certainly, 


26 ORGANIZATION 


if we knew what the right organization was. It is ironic 
that our finest laboratories, dedicated to the most eso- 
teric research, spend little or no time on how to organize 
R&D effectively. 

A few universities and government laboratories are 
tackling the problem. Some focus on the impact of a 
scientist's personality on creative output; others are 
studying teams of scientists in terms of “small group 
dynamics.” Still others are focussing on the serious 
problems created by the impact of an organization on 
its members and their output. 


CHARACTER OF AN ADULT 


Research to date, in the psychological fields, has some 
fairly clear ideas about how the child achieves maturity. 
Psychologically healthy people in our culture tend to 
change 

è from being passive as a child to being active as an 

adult 

* from depending on parents to relative independence 

e from a subordinate position in the family to an 

equal or higher position than friends and contem- 
рогапеѕ 
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e from having few abilities to having many 
è from achieving these changes himself to helping 
others gain such forms of self-expression 

Parents encourage their children in these changes, 
and—if successful—youngsters wishing to express them 
selves, to be creative, need work situations that encour- 
age independence and activity, require many abilities, 
and offer equal or higher status 

Can the usual organization fulfill these needs? The 
latest research suggests it cannot 

Formal organizations based on principles of task spe 
cialization, unity of direction, chain of command and 
span of control, that is, organizations that usc these 
principles correctly, force their employes into subordi 
nate and passive situations, dependent on a leader for 
reward, penalty and direction. The degree of passivity, 
dependence and so forth will increase as we go down the 
chain of command and as the work approaches mass 
production 

l'herefore, the formal organization places the employe 
in a situation requiring him to behave more and more 
like an infant; but, of course, while doing this, he is well 
paid, given seniority and other benefits 

To the extent that employes are relatively mature 
adults, they will feel frustrated because they are unable 
to obtain need-satisfaction while at work. Frustration 
leads to an increase of aggression and a decrease in indi 
vidual efficiency 

But this isn’t all. It is common in most industries 
for the organization to hire staff experts who tell the 
employes how much to produce (production and incen- 
tive engineers), the best methods of production (work- 
study engineers), and the quality they must achieve 
quality control and budget experts). ‘The organization 
places the employe in a work situation where he has 
little or nothing to say about his goals or the way to 
achieve them. Researchers tell us this will tend to create 
feelings of psychological failure on the part of the 
employes. 

People who feel failure lose interest in their work, 
lower their standards of achievement, lose confidence in 
themselves, give up quickly, fear new tasks and new 


methods. 


PAID FOR DISSATISFACTION 


As a result of the very nature of formal organization, 


that create 


the employes are faced with work situations 
feelings of failure, frustration, conflict, and tension. How 


do the employes react? They ma 


1 Leave. (But where can they go? Most organizations 
are based on similar principles 


2 Climb up the ladder. ^ few do. It means hard 


work, loss of friends and isolation 


3 Create informal work standards to goldbrick, restrict 
production, make errors, produce waste and most im 
portant, become apathetic, disinterested, passive and 
dependent. (For example, one attitude is "take it cas 
don’t burn yourself out. The company will be here 
tomorrow. Relax." Or "What are you trying to do 
become president? Relax; let the boys upstairs figure 
that out. They have to do something in those plush 
offices. Anyhow, it’s their problem not yours.” 
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4 Decrease thei 


ordination to management by taking some 


[cc lings ot depe паепс‹ 


ment’s power for themselves (‘Trade unions 


5 Become indifferent to the nonmaterial 


ind human relationships and give greater 


5 


to money and material rewards [he empl 


O. K., if vou want me to work under these « 


pay me And so management pays more wag 
fits, and so forth. Odd as it mav seem, we ar 
ı worker is paid more mone 


{ 


1 
ot dissatisfaction. ‘This gives us a hint 


employers may accept autocratic k idership 


dependence ind ubmissiveness that it creates 
Management's response is not particularly helpful 
because the true problems have not been understood. 


1 Management may say, in effect 


ipathetic; they are not producing enough." The fo 


Employes are la 


s on the failure of the employe. And management 
decides, “Very well, if the employes will be apathet 

and disinterested we will get hard-driving managers wh 

can really keep them on the ball.” Hard-driving, pushing 
management will increase productivity in the short run 
there is little question of that, but it will alsı 

human costs. It will not develop people, except in the 
sense that it will make them quite expert in handling 


the pressure from management. 


2 Another attack is through “management controls” 
budgets, production bogies, and similar techniques 
Consider two department heads: Mr. A, who is loyal 
ind interested in the company, and Mr. B, who believes 
“When vou get as old as I am, son, nothing will botl 
you. You just let things ride 

Both departments are red-circled—they are not meeting 
the budget. Mr. A gets upset, and tries to do something 
Mr. B says: “Oh well, they come down here all the 
What, then, has happened? 


In effect, these budgets—which were intended to “im 


IC 


Down comes the budget 


time—never bothers me 


prove motivation’ ict primarily upon the man wh 
was loyal in the first place and make him feel guilty, th 


second man’s apathy is increased 


3 \ third approach involves. "human-rclat 
grams.” One of their major themes might be stat 
Let’s 


cad 


| be human, and communicate and participat 


1] 
\п analysis om communications programs, of the news 


papers and house organs of 50 of the largest corpora 


tions in America, showed that if vou ignore per 
} 


gossip about who is getting married and who is оп \ 


tion, and focus on the message to the empl 

I 
cerning the plant, 82 f the information ha 
do with the anxieties and worries of management 


Month after 


issue after issue, one reads, on the president’s pa 


with the employes’ problems 
ire all part of the team. We are all loyal employe S 
But emploves are gentlemen, and as gentlemen tl 

play the game. To the message from above, “We are 
ill part of the team,” comes the answer, “Sure, we are 
ill part of the team lo the message from above, “We 
comes the message from below 
And the sport goes 
on, and the apathy and disinterest are, if anything, fort 


ire all loyal employes,” 


‘Sure, we are all loyal employes.” 
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hed by the absurdity of the game. Clearly, a communi 
cations program is a double-bladed sword, and can 
produce basic conflicts between the worker and manage 
ment if not used with discretion 


CONFIDENCE 


\ numbc of studies of communications programs 
1 
ind among the interesting results ar 


pplicabk ) manageme 


they have 
Converseh | 
eve even simple truths if thev have »o con 
in the spcaker 
have a | nfhidenc 


1 
| in interna 


mmuni s effort, what guarantee do vou have that 

not rci rcing the basic lack of confidence that 

emplove feels? reply that the emplove says 

likes the rg ‚ of course, no rebuttal 
ed, a gentleman 

talk recently about 

research comparing 

rship. Anybody using 

todav, however, 1s advised 

iments. Under a demo 

mor but the peopk 

experin situations did not have th 

ucturc to contend with. Thev did not 

or the like [he 


xperimental ms may therefore not 


O well in industr 


R & D ORGANIZATIONS 


rch and «dk clopment idministrator 


) 


| 
ТО 


| 
en some relationship between th 


1 
cn 
mments and his organization 


[heir applicability is 
irly seen in the subordinate and nonprofessional 
ving junior engineers, draftsmen, laboratory 
secretaries, maintenance people, who arc 


Also the probability is 
ugh that the scientist-boss is a strong leader, thereby 


in dependent position 

compounding the dependence, submissiveness, etc. 
Strong leadership comes naturally to scientists who 
ng ago decided that their best way to obtain person 
ilitv satisfaction was to control (or ispire to control 
the situation in which they found themselves 

In the se of the average engineer, results are not 
is Clear-cut. The amount of dependence and submis 
iveness an engineer feels varies tremendously among 
companies. Some companies define their organization 
ructure and controls to permit freedom. These organi- 
zations probably have the greatest creativity and produc 
tivity at the least human cost 

Freedom does not mean complete independence. 
Healthy human beings do not emphasize total freedom 
is much as they emphasize interrelatedness. Only the 
INXIOUS person aspiresst&y total freedom, a situation 
which, if it were possible, would make him even more 
anxious 

Healthy human beings realize that controls are neces 
sary. In fact they use these controls and restrictive 
mechanisms constructively: to prevent waste of time and 
energy (by having adequate and accurate information 
on the state of a particular project); to facilitate 


decision-making (by defining clearly the areas where 
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decision-making is possible to allay anxieties caused 
by unclear definition of tasks, scope of authority and 
responsibility, and the like. Constructn ind legitimate 


| 


mtrols provide the engin 0 sciet with a sense 


of security and clarity 
WHAT TO DO? 


We know precious little about creati 


ind ntrols that facilitate, 1 1. induce, 


reanization 


human wth and creativity 
When top-level engineer ind. sci 
f lead rship of the admunisti 


more crucial than the organization structure and con 


1 


1 
trols. High up in the organization, a man usually has 


power to mak changes in the structure and the controls, 
so they don't trouble him. His boss’ leadership usually 
the major stumbling block to creativity. What can 


executives in research and development do ibout then 


le idership patte rns 


1 Perhaps most important and mo strongly backed 
become MoT 


their prejudices, goals and needs 


understand others we must first 


by research is that executives need to 


1 
iware of themselves 


Please note, I am not suggesting 
must change their behavior. ^ mor 
erved when executives become mort 


tolerant of their own makeup 


wareness is not enough. An executive need 


ic human-relations wisdom—to be abl 


ні ry 
IV, In CVCTV 


idministrative situation, how 
far the interests of organizational effectiveness will 
permit individual satisfaction lhe executive must be 


ome skilled in the art of listening; in asking the ques 


which will help others understand their own 
is well as to understand the facts of the 
learly; and in accurate observatio 


behavior 


3 [he executive must develop | number of different 
eadership patterns (directive, permissive and laissez 
faire He should be able to use these individually or 
n combination, depending upon the situation. The 
eadership required is not autocratic or participative or 


i 
| 
consultative leadership. It is reality leadership; a leader- 
hip that focuses on the realities in any given situation. 
Although the executive varies in his behavior, the ele 
ment of uncertainty is not present because subordinates 
will be able to predict how the executive will respond 

[he executive should develop a basic philosophy of 


life and management. This philosophy should include 


‘the proposition that an organization has the right to 


health as does the individual. It is inhuman to imply 
to people that they are a crucial factor when, in fact, 
this is not always the case. Moreover, healthy human 
beings do not desire to see themselves constantly as the 
center of focus. They are willing to place themselves 
in context where their interrelatedness with others gives 
them an equal share of importance. 

\ccepting that an organization has a right to health 
leads to the proposition that if a research organization 
is to be effective the administrative process must never 
be second to the research process. A second-class admin 
istrative process can never create the climate for first- 
class research, end 
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¥ COLAC. 


HIGH IMPACT THERMOPLASTIC RESIN 


in the ie 


MERRIMAN 
outboard 


steering 
pulleys? 
TESS ee ee 


... the answer is simple! ... 


Merriman Brothers Inc., of Boston, Mass., 

chose CYCOLAC for their boat pulleys after 
exhaustive tests conclusively pro.ed CYCOLAC 
to be ideally suited for pulley sheaves. 
CYCOLAC has much higher impact strength; 

will not absorb moisture . . . allows an accurate 
tolerance between sheave and shaft. In addition, 
CYCOLAC is self lubricating and unaffected by 


oils, gasoline, intense sun or salt water. 


molders ¢ extruders * calenderers 
Compare these added CYCOLAC Benefits ! 


In addition CYCOLAC's unique balance of propertie 
thermoplastic, permittir.? fast molding, calendering which makes it ideal for hundreds of end-use pr 
you get these added benefits! 


CYCOLAC can also work wonders for you. 


This family of single :niform resins is permanently 


and extruding. It is economical to form press-polished 
ы @ No breakage in processing 


sheets by vacuum, air-pressure, or mechanical @ No breakage in assembling and 


А à finishing operations 

methods over inexpensive molds of wood, Better adherence to dimensions and tolerances 

plaster, aluminum, etc. Readily lacquered, enameled or printed 
Decals apply easily. 

Write for technical literature today! та — 


Light weight means more parts per pound 


PACESETTER IN 
Division of BORG WARNER * Gary, Indiana 


Marbon also re presented by: 


CHEMICAL : WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 
CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 


EXPORT: British Anchor Chemical Corp., New York 
SYNTHETIC RESINS 
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TRENDS in appearance 


Control knobs at hand level and information 
readout at eyelevel reduce operator fatigue and 
speed operation of this single-pan analytical 
balance. Semiautomatic controls plus improved 


vernier legibility minimize skill needed to operate 
unit. Plain geometric shapes, finished in hammer- 


tone gray, reflect operational simplicity 

Flat black of the vernier recess reduces glare 
and eyestrain; the white areas beneath bolance 
pan provide high contrast to objects being 
weighed. Simplified vernier (sketch below) is dis- 
played in optical readout. Large number at top 
450) plus vertical line indicate weight between 
455 and .456 gr. Following line down until it 
fills the gap between blocks gives a reading of 
4554 grams. Numerical counter indicates weight 
to nearest gram. Manufactured by Christian 


Becker Division of the Tcrsion Balance Co 
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Direct-reading caliper, available in both "inside" and 
outside" models, measures O-to-4-in. dimensions in 
32nds. Squeezing handle opens legs, which are closed 
by a spring. Thumbscrew locks the device at any 


dimension. Made by Master Specialty Co 


Developed to simplify the joining of three-phase power sources, the combined unit (center) replaces three instruments previously 
required (left). With power lines properly synchronized, indicator (right) displays a solid bar. This simplified instrument face can 


be applied to any situation where errcr-free comparison of two or more changing variables is important. Made by Netherlands 


Instrument and Electric Apparatus Factory (NIEAF). 


te hoog 
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% 
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Special 
Publishing 
Projects 

tor Business, 
Industry 


and Government 


INSTRUCTION BOOKS 
TRAINING MATERIALS 


ENGINEERING HANDBOOKS 
HISTORIES 


is your 
product 
information 
as good as 


your 
product? 


How well are you communicating with the people who use 
your products? 


One of the best ways to get design and engineering 
information to the engineers and designers who use your 
product is by means of your own Design Data Handbook, 
a professional caliber publication at an engineering 
handbook level. Comprehensive product information in 
the hands of your customer assures more effective 
application and better utilization of your product. 

You help your customer get the best out of your product. 


Give your customer a handbook he will be proud to put 
on his desk or bookshelf. 

It adds prestige to your product and 

keeps your product data out of the wastebasket. 


The McGraw-Hill Technical Writing Service has prepared 
many such handbooks. Our experience and publishing 
know-how are available to you on a project basis 

to produce your handbook. We can provide the writing, 
editing, illustrating, and printing as a complete 
package or just those services you need. 


Drop us a line. We will be glad to discuss how a 


new product information handbook can help your product. 
No obligation. 


McGRAW-HILL TECHNICAL WRITING SERVICE 
330 WEST 42ND STREET, NEW YORK 36, NEW YORK : 
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PRETTY—but does it work? 


Eye-catching designs are a carefully brewed admixture 


of engineering and art. Here’s the recipe. 


Just blend, add talent and serve. 


Y our latest gearbox redesign came out of Engincering 


last week and was brought before the executive commit 
tee for ieview. About halfwav through the discussion 
the boss' son (head of advertising) interrupted to say, 
"I don't know anything about gear design, of course, 
but wouldn't it look better and take less space if the 
gear width were reduced, the lubrication svstem left 
out, and aluminum used instead of steel?" 

As chief engineer vou probably exploded—boss' son 
or not. But wait a minute. How often have vou said, 
“I don’t know anything about art, of course, but . . ." 
and when the artist can’t explain why he painted 
blue trees and a green sky he becomes a dreamy crack- 
pot taking liberties with your intuitive "sense of 
beauty." 

hese are typical reactions and as good a reason as 
ілу for suggesting that the engineer should stick to 
engineering and leave the artist to his paint-pots But in 
industrial design, the two responsibilities overlap. A 
good industrial designer is part artist, and part en 
gineer. He may have to make compromises in artistic 
rangement to satisfy the demands of the design engi- 
neer—or vice versa. 

Industrial design takes years of study. Yet the indus 
trial designer is expected to sit by calmly while self- 
styled experts, having no training or talent, tear his 
creative effort to shreds. And in appearance design, 
everyone from the janitor to the president thinks of 
himself as an expert. 

Well it just isn’t so. You can’t learn much about geat 
boxes without studying gear design, even if vou've ex 
mined hundreds. By the same measure, you don’t 
know much about appearance design, even if you've 
seen and used thousands of products. 

“Okay,” you say, “I'll leave appearance design to 
the designer—I couldn't really do it anyway. But must 
I take his word for everything? After all, my money is 
being risked—not his.” 

Here are some questions you can ask yourself and the 
designer. If the product obviously meets these require 
ments, or if his answers satisfy you, there will be no 
further need to question his judgment. 'f not, get a 
Note the important difference: Ask 
questions—don’t say, “Why don’t you . P 


new designer 


Will the product do its job? 


[his is really an engineering problem, but if appear 
ance design interferes with function—fire the designer, 
he’s a phony. Sometimes appearance can be materially 
improved by engineering changes. In that case the 
designer will have thought through his suggested modi 
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RICHARD M. KOFF, Associate Editor 


fications and they will be as good as, if not better than 


the previous design. 


Can it be operated by people? 


\ppearance design is of importance only if peoy 
will see and use the device. An electron tube or a tran 
former or a linkage buried in a mass of a 
equipment and never touched by human hand 
need appearance design 

But knobs, dials, levers, switches and the boxes the 
are mounted on will be seen and handled by people. Is 
this layout convenient? Within reach? ‘Too hard t 
turn or lift? Fatiguing? Data on human dimensions and 
abilities have been published—these are the handbook 
of appearance designers and the rules must be followed 
if customers and users are to be pleased 

Here again, sacrifices in ease of operation (and sen 
icing) are never justified when made only for the sake 
of appearance. 

Гћеге аге тапу bad examples of poor functional de 
sign around us. Note the TV and radio consoles with 
knobs and dials at waist level. You have to bend or 
kneel to tune in a station. Stoves are almost invariabl 
placed at knee level—again your wife must contort to 
see a roast. 

Cars are designed so that a woman must back in or 
she'll split a tight skirt. 

People are lazy. A lever should practically move int 


the hand. A switch should be where it’s expected to b 
and move in the natural direction of hand motion 

Picture yourself using the device and imagine all the 
complaints (and errors) possible in operation. When 
your own imagination is exhausted, try your wife’ 
She’s probably more conscious of physical problems 
than you are. 


Is it good to look at? 


Only now, when the design has proved workable and 
usable, can you ask if it is pleasing to the eve. Her 
the appearance designer should have uninhibited con 
trol—he is the expert. External contours, color masses 
and shapes must obey the laws of good composition 
good painting, and the very complex sculptural prob 
lem of making a product esthetitully pleasing from all 
sides. 

His job is not to please you or the sales manager. His 
job is to attract and hold the consumer. He should b: 
able to justify most of his decisions, but you must ex 
pect that there are areas in which you are simply not 
qualified to judge. If you respect his competence іп 
other areas—why not in his specialty? end 
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Why not design around the man-component 
with full appreciation of his abilities and limitations? 


DIMITRIS N. CHOROFAS, P. E. 


School of Engineering and Architecture 


Automation notwithstanding, few machines can op 
erate by theniselves. Whether the task is simple or 


complex, whether the machine is a bulldozer or a pen- 


cil sharpener, a man must be somewhere in the picture 
to direct and control the activities 

Let us make a daring experiment and consider th« 
operator just another component in Ње svstem—a 
more complicated component than gears or dashpots 
perhaps, but not an unknowable or unpredictable one 

For purposes of system design, the man is a black 
box with inputs, outputs and certain characteristic 
response functions. Considering him in this wav, we 
make a far more realistic appraisal of an operator's 
capabilities (insofar as the machine is concerned) and 
it the same time the man won't be asked to do more 
than he can 

Three aspects of the man-component are important 
to system function. First, what goes on inside the 
black box—what can a man actually do? Second, wh! 
environment does he require to function norma 
Third, what are the relationships between man and 


machine and how does he fit into the machine system? 


What he can do 


Some tasks can be performed only by machin 
Unaided, man cannot multiply two four-digit num 
bers in his heac On the other hand, machines can 
not be programmed to mak psychological or subjec 
tive decisions when unexpected emergencies arise, ‘Thi 


is the operator's domain. In the area of overlap, wher 
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Catholic University of America 


tasks can be performed by either the machine or the 
operator, the designer decides which tasks will be 
assigned to each. 

Economics will probably be the decisive factor 
controlling the share of work assigned to man. Power 
driven can openers, for example, are technologically 
feasible but, normally, not economically practical 

Implicit in the delegation of duties is the caliber of 
operator needed to run the machine. Men are read 
made components with widely varying specifications 
(that is, skill and training). By simplifying deriands 
on the operator, the designer permits much greater 
latitude in choice of operator and lowers the cost pet 
hour. 

Further, man cannot be manipulated the same way 
a gear is designed or altered. Man’s individual differ- 
ences are wide (within a range) but a machine will 
behave with predictable accuracy, speed, reliability and 
quality of performance, independent of the peculi 
arities of the individual operator. Safety of operation, 
for instance, need not reflect the care of the worker 
so much as the ingenuity of the design engineer. When 
skill is built into the machine the result is reduced oper 
ator training time as well as an increase in the number 
of potential operators. 


Environment 


Proper environmental conditions will help the oper- 
itor do his job. Good environment includes adequate 


lighting, air conditioning, and pleasing decoration. It 
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is foolish to expect fast and accurate control if the oper 


ator is uncomfortable, tired, overheated or cold An\ 


job requiring concentrated attention and effort had 
better be short in duration since no man is capable of 
indefinitely sustained effort 

For years medical and psycholog searchers have 
been studying and recording data on individual human 


tolerances As machines become more and more in 


1 1 


volved in our daily lives and make successively greater 


demands on our abilities, it becomes increasingly im 
portant to apply the available data to machine-design 
problems. Unfortunatel t present the data is sketchy 


ind disorganized 


Man and Machine 

hree broad a tivity characterize human 
limitations 
1. Speed and 
and acuity of 


Ж. Stat ind 


ibility 


2 Size, sha 


ire limited by average arm reach, height, coordination 


reaction time 
muscular 


rrangement of mtrol elements 


ек 
Again, considera tatistical information is avail 
able, ilthouch scattered Verv recently more com 


pilations have lx | th moderat uccess 


System Analysis 
\ four-step anal n adapting 


the machine to th 


MACHINE OPERATORS 


are a vital link in the machine system. They have an input, 
an output, one or more feedbuck mechanisms and can be 


analyzed on the same basis as any other servo network 
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Step I—Answer the questions 


a. What information will th 
through what sensory channels will it 
b. What decisions must be made 


omplex 


c. How must he respond? 

simple or complex coordination, et 
d. What is the necessary environment? 
e. What other requirements ar 


health, sex, age, etc 


Step H 


Using the information discovered in Step 
to literature concerning specific human chara 
that apply to the problem Human enginceri 
very new, and if such information is not av 


may be necessary to consult specialists in the 


Step П 


Lay out a tentative design, keeping 
limitations imposed by the human factors 
been discovered. Compromises will be necess 
1 workable design results. Selection and 
operators may be relied upon to overcome 
culties but cannot correct mistakes in judg 


the design ph 156 
Step IV 


Before going into production, build 
model and run tests under condit 


those encountered in. normal us 


Display signals, quantitative or qualitative, are received by the 
operator, causing some desired muscular response. Operator 
can monitor the muscular action directly (feedback loop | 
or indirectly (feedback loop 2). 








THE QUESTION: 
“Should the US Share Scientific Secrets with Its Allies?” 


"The Allies should not work separately . . . 


. when Russia is working as a unit. If we want to make faster 
progress, we should share these secrets—definitely with Canada and 
Britain. Our rapid progress in developing the atom bomb during World 
War II was aided considerably by the free interchange of scientific 
information with these two countries. Now, of course, more countries 
are involved, and each has its own problem setting up a system that will 
prevent classified information from leaking to the wrong persons. There 
fore, each country must be considered by itself before such a plan can 
be put through 

“Certainly some secrets are bound to get out when we set up such a 
DR. VANNEVAR BUSH plan. That is the chance we must take. But in the long run, such risks 


Chairman of the Corporation, MIT will be far outweighed by the benefits we will reap. 
Director of the US Office of Scientific 


“The f ‘servation ¢ 'crets ) Р à 
ub ed Dadaan, SEMPUS he careful preservation of secrets is, of course, important, and we 


should be very energetic in keeping them. But, in my opinion, we have 
recently had altogether too much emphasis on this aspect of the matter, 
sometimes at the expense of the far more important matter of getting 
on with the job.” 


"It is in the interest of our country . . . 


to maintain a unity among people throughout the world. ‘The 
scientists are one vital group which can assist in world unification. 


“Basic scientific information is intended for all people who can use it. 
If there is something of scientific interest to the people, it should not be 
withheld. Any decision to share secrets of applied research should by all 
means consider the views of the scientists themselves. A group of com 
petent scientists, working through the Department of Defense, should 
have the authority to evaluate the relative importance of the publication 
and the secrecy of any scientific discovery. 


ARTHUR H. COMPTON 


Distinguished Service 
Professor of Natural Philosophy 
trons. ‘There was no obvious evidence that this was of military impor Washington University, 


x ГІ | | hic 1 St. Louis 
tance. That was a thing regarding which the government could have 1927 Nobel Prize Winner 


“For example, the discovery of uranium fission was merely the find 
ing that there was chemical change in uranium in the presence of neu 


formed no judgment. Only research scientists could estimate its impor 
tance. History shows that scientists have guarded most information dur 
ing acute defense situations. When the researcher imparts information 
he is doing so because of its importance to his fellow man." 
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“If we think enough of our allies . . 


to trust them with military and economic agreements we should 
trust them with our scientific secrets as well. ‘This doesn’t just mean 
secrets that we know Russia already has, but all secret data including the 
hydrogen bomb. We can’t draw lines with our allies. Naturally cer 
tain material should be classified and we would expect our allies to honor 
this. However, there is too much fear about losing secrets or having 
them slip away. We try to keep too many secrets. I believe that a board 
made up of scientists should be established to review on a yearly basis 
our classified material. As soon as the board deems it feasible, the mate 


DR. HAROLD C. UREY 
Institute of Nuclear Studies 


University of Chicago 
1934 Nobel Prize Winner 


rial should be released to the public and scientists at large 


"The time has come . .. 


. . | think, when security risks—if there is such a risk now in 1 


know—must be subordinated to the greater 


what the Russians 
the alliance weakening and disappearing. 
"No continental European N ATO country uow has tactica 


weapons under its own control or is manufacturing them, and the 


| atoi 


itv of the United States to make them freelv available is limited by 
islation. All this is a serious weakening of the principle and practice of 


i 
collective defense. 
“Surely, in an alliance of this kind, every aspect of defense must be 
І 


fully collective and cooperative, whether strategic or merely tactical 
LESTER B. PEARSON, M. P. considerations are involved; and all weapons must be shared.’ 


Government of Canada 
1957 Nobel Peace Prize Winner 
Former President of the United Nations 
General Assembly 


“This principle is embodied .. . 


in the Declaration of Common Purpose made after the Prime Min 
ister's visit to see President Eisenhower. ['The President . . . will request 


Congress to amend the Atomic Energy Act as may be necessary and 
desirable to permit close and fruitful collaboration of scientists and engi 
neers of Great Britain, the United States, and other friendly countries.’ 


I am in full agreement with it.” 


DUNCAN SANDYS 


British Minister of Defense 
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SIGNIFICANT PARTS 


Il 


Bend-holding clips . . 


for holding wiring or plastic tubing are designed to maintain a 

OD tubing. Bend radius is 1 in. Clip is manually attached by 

used to save installation time in instrumentation, hydrauli 

fluid lines where quick bends are indicated. Available from stock. Clips a: 


per | in quantities of 1000 and over. Polymer Corp. of Penna, Reading, Penna. 


Compression fitting secures tubing or wiring . . . 
in panels, walls, pressure plates of electrical or fluid-control systems. Fitting has tw 
parts, one of which is inserted in hole and the other slipped on the metal or plasti 

tubing and driven into place with special tool (at lower right-hand corner of illustra 

tion). Clearance between fittings can be as little as Ye in. Made in 4 to 4-in 

Available from stock; quantities of 1000-4000 ł-in. size is 10.5¢ each Nylon 


ing Corp., 141 South Ave., Garwood, N. J. 


Mold 
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IATERIALS 


EQUIPMENT 


Polypropylene plastic . . . 


is a high-tensile-strength material with hardn 
resilience, inertness, 


Гће plasti 


rature 
water resistance, 
rties 


resistan 
low specifi ind good el 
can be shaped and fabricated by any of the 
When evaluated in existing molds, it vielded ex 


industry 


alterations in processing equipment 
«CS. as 


It is 
film for packaging and sheet for va 


Introductory price is 65¢ a lb, but as larg 
price should be fully competitive with other plasti 
for introductory distribution will be available 
Powder Co., Wilmington, Del. 


suitable 
) 


fibers 


ium forming 


itt 


lron-powder parts with properties similar to wrought . . . 


materials are compacted in regular prod 
ind then sintered to 95% det 
1 98% general-purpose alloy 


ction 
ird pressures, 


four alloys: 1, 
ield strength 30-35,000 psi, 30-20% el 
vith yield strength of 68-70,000 psi, 

to inalvsis, with 
opper-bearing alloy that 
longation 


3s 


stainless in 


can be precipitation-hardened t 
Parts manufacturing to start early in 1955; prices 
made of electrolytic or alloy powder 


І 


omparabie with part 


P. R. Mallory & Co., Inc., Indianapolis 6, Ind. 


Isotactic polypropylene resins . . . 


in molded, vacuum-formed 


па о 


and ext 


have unusual 


hemicals, high-str 


icts made from the ial ibit detail, high 
1! n 
ivailable in any color í ular ght and degi 
претуй 


materia 
1 


are 
rless pipes and structural shapes 


1 


erings. Sampl 


xw airport Produced by Montecatini, Italy, th 


I I " уа 
S. and Canada through Chemore Corp., 21 West St., New Yerk 6 


q 111914 
rt 
OT 


il 


Electrohydraulic servo valve . . . 


is reported to be lighter and more compact thai 
of same capacity, and can 
ion. Small electrical 


n nit 
X 
t 


adjusted whil 
signals actuate 


ited at 8 ma, which positions flapper. Then, in s 


econd 
tage, spool controls flow through valve. Models with 
2.5 or 5-gpm capacities are 


pressures to 


п» орста 


torque mot 


ivailable, recommended for 
3000 psi and temperatures of 65 F te 
is 3.08 x 1.75 


5 F. Six x 1.83 in; 
Information 


| LL. 
оп рп ind delivery is not available 
Vickers Inc., Detroit 32 


weight, 9 


9 
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SIGNIFICANT PARTS 39 


47 


A 
Рё 


Parts made from extruded 
shapes . . 

bl finished semifinished 
bent 
of +0.01 
ympounds аге рг 
fabricated 
ns usually range from $15 
Anchor Plastics Co., Inc., 36-36 

36th St., Long Island City 1, N. Y. 


drilled, stamped, 


tolerances 


harges for 


Lubricator for air systems 

with pressures to 600 

ity. All 

ind nonmagneti Lubricator 15 
roved 


in X 


psi has 4-pt capac 


materials are corrosion resistant 


Navy 


its top cap 


threads or 


for shipboard use, 
furnished with pipe 


machined for subsequent brazing of tub 
Со., 


ing Harwood 


Walpole, Mass. 


Engineering Inc., 


Explosive tool . . . 


is equipped with quick-change adapters to 


take all blank cartridges from .22 through 
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SIGNIFICANT PARTS * MATERIALS * 


t i]. The high 
used safely with 
10.000 psi if 

striking a pin with a mallet The 


tec]. unit 


devclop 


trength alloy 
іп be cartridge 
ing pressures to fired by 
unit 15 
used to power small, high-speed devices 
cable cutters, 
punches requiring high-velocity operation 
brittle 


purpose 5 


such as small dies, and 


metals, Used also for 
Electrically 


available for 


to pierce 
test operated 
models are ipplications 
requiring remote firing and for operations 
in which the firing impulse is provided by 
instrument, 
system. A. Dale 


Ventura Blvd., 


in automatic timer, control 
or electronic 
Herman, Inc., 


Encino, Calif. 


actuating 
17017 


Servomotor 


can be adjusted to minimum control 


signal Low rotor inertia, 1.0 gm cm’, 


and high stall torque 


1.45 oz-in prov ide 
stall ot ]( uuu 


l'orque-speed curve is linear from 


acceleration at radi 
ans / sec 
stall through no-load speed. Fixed wind 
ings operate from a 115-v, 400-cps source 
standard carrier 


or can be wound for any 


Teflon wire and insulating mate 
enable the 
total unit temperatures to 
Withstands 100-g shock and 30-g 
2000 Weighs 8 oz 
Motor housing shaft and ball bearings arc 
fully 
Newport 


supply 


rials unit to operate con 
tinuously at 
392 I 
vibration to cycles 
stainless steel and all windings are 
Helipot Corp., 


encapsulated 


Beach, Calif. 


Shielded zipper tubing 
provides a fer multi 


onductor wiring or cables. The material 


shielded casing 
is a plastic-saturated glass-fiber backing, 
laminated to aluminum, lead or magnetic 
foil. The laminated metal foil 
RF and UHF at a fraction of the 
of conventional tin or 


grounds 
cost 
copper shielding 
with outer jacket, according to the manu 
facturer. Emergency or field maintenance 


is easy because of the zipper-type slide 


The 


conventional 


fastener tubing weighs less than 


shielded harness and is 
available 


offers full 


with overlap construction that 
coverage plus storage in flat 





EQUIPMENT 


OD and 


wall 


ШаМе іп 512 n 
1 


form “ 
larger in ment md in 
thicknesses of 4 н) md ( 


750 8. San Pedro, Los 


ІП mie 


Zippertubing Co., 
Angeles. 


Lightweight tooling bridge 
equipment 

provide three-dimensional mea 
shaped object h as 
h d 


casting tv] il setup 


urement of 
irregularly models, 
prototypes, tool lic г fin tamp 
ings or onsists 
of a semi-steel bas 
vertical horizontal 
ved in any position. Ва 
ghts, platform angl parallels and 
ing angles of various typ те available 
Challenge Machine Co., Grand Haven, 
Mich. 


unit and magnesium 
that can 


plat s. 


and unit 


Inexpensive solenoid valve . . 


for use on air, water or oil has straight 


through flow through the solenoid arma 
valve, about 2 in., is 
suitable for 
materials. 


Monel and stainless 


ture housing. The 


resistant to moisture, and is 


use with edibles and corrosive 


Several models have 
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Solenoids in all models are 
^ varicty of 
ivailable to meet 
Fulton Sylphon div., Robertshaw-Fulton 
Controls Co., Box 400, Knoxville 1, 


lenn. 


parts 
encapsulated in epoxy resins 


end fittings ar specs 


Interval meter. 


ounts, samples 


vorking output wit 


! 
san ping 


і 5 


ount for 
Inf 


transferred from counter to storag« 


time between sampl rmation 


in less thar microsec while the counter 
iuto І 
Stor JC 


plavs the last 


resets Шу to accept the next 
ontinuously di 
impled. The four 
instrument 15 im а 


ind ha 1 


sampk output 
ount 
асса” tandard rack 
ounting rate of 


A 404 
quired tor 


mount 
100 kc. 
2-micros transfer | is re 
The stor 


machine ontrol 


with a ignal 


sampling readout is 
ibk к 
telemi 


1 
appli 
iutomation 
tering and nuclear-react ontrol 
made for relays 


Elec- 
Corp., 


Provisions have been 


indicators and 


Div., 


numerical 
tronic Tube 


Plainfield, N. J. 


printe TS 


Burroughs 


AED, 


% 
[Be - s 


| VU 
LN 3 
Xe o 
No I 
Мес 


| 


Subminiature switch . . . 


is scaled against dirt, water, or oil 


element is enclosed in an 


aluminum housing and is embedded in an 


Operating 


epoxy resin. An elastomer seal, bonded 
to the operating pin and to the metal 
housing, permits free movement of the 
keeps out 
that the 
immersed in liquid, or it 
high-altitude 


for short periods 


pin, yet foreign matter so 


cffectively unit can be operated 


can be used in 


ipplications at max rating 


Furnished with three 


PRODUCT ENGINEERING * December 


insulated 
or with 


ictuators can 


wire leads to specified length, 
Auxiliary 
Over-all 


limensions are £ x 1! t4 in. Electrical 


WIIC loop terminals 


1 


ilso be provided 


в 
rating is 5 amp at 125 to 250 v ac or 3 
inductive 


v de, resistive; 24 amp, vd 


Unimax Switch, Div. W. L. Maxson 
Corp., Ives Rd., Wallingford, Conn. 


Plug-in four-way control valves. . . 


have built-in plug connectors for aut 
onnection o electi H it 


at d n 


manifold 


mati 
Plugs 


olenoid pilot valve 


ind connector incorpor 


ind 
ub-basc omplet« 


Ih 


omaticall when th 


n The 


smaller 


positi 
ol of 
in single and 
manifold or sub-basc 
ire of Navy. M 
steel, 
packers of hard, 
Solenoid pilots are built to JIC standards 
Service life 
vcles. Designed for 30 to 
rvice. Solenoid 


ivailable, 


ind 


O-ring 


bronz 


staink ind stems and 


hrome-plated stainless 


is said to exceed million 


250-psi air 
coils for ac or de are 
inv voltage 

tapped ł in 
NPT Available 
stock. Valvair 


Akron, Ohio. 


Cylinder ports and 


inlet are NPT; exhaust is 


tapped 2 in for ship 
454 


from 


Ave., 


ment 


Corp., 


Morgan 


Miniature, packaged circuits . 
blocks, all 
It is reported 


building 


measuring 24 x 2 x 4 in 


include eight basic 


that no air conditioning is needed in 
computeis designed with the units 


bistabk 


Гуреѕ 


include trigger element, mono 


30, 1957 


stable element, gated 
menter 
“And-Or” gate 


Elements 


amplifier, “Or 


range of 
ibove 77 

rent and 

Solder lug or dual-or 
Rack-mou 


be supplied using cit! 


ire. availabl 


flush, recessed oi 
interconnecting 

т back. Each ra 

holds 25 building blocks and fits a 


Avco Research and Ad 
vanced Development Div., 20 S 


ard relay rack 
Union 


St., Lawrence, Mass. 


Hydraulic remote control 
system 


master 
bleeding hav 
pre vid § positiy 


| 
lutches, transmiss 


Can be mounted in anı position. Unaf 
fected by vibration. Hydronic Co., 12685 
rnold Ave., Detroit 39. 


Selfaligning pillow blocks . 


are designed to run dry 


fuid that will 
cadmium-plated steel ho 
650 I ( 
severe vibration. | 
Made from 


ind 


апу 


used to 
«һо k or 
shaft dia 


pow ders 


innot 


irbon ind ртарп 
carbonaceous binders 


low co-efficient of friction. ranging. fi 
0.04 to 0.29 depending on grade, matin 
Mat 
resistant to almost all indust 
ittacked only bv | 
Electro 


Torresdale Ave 


material and operating conditions 
rials are 
chemicals. They are 
concentrated oxidizing 
Nite Carbon Co., 8601 


Philadelphia 36. 


igent 
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та incr e resistan 
bration і DPD'1 
ar parate ontact circuits and 
\ | high carbo 
| Korfund Co., Inc., 
48-19C 32nd PL, Long Island City 1, 
N.Y 
tandard 


Min 


Ea than on 1 Sigma Instru 
ments, Inc., 48 Pearl St., South Braintree 
85. Mass 


Two-way restrictor valves 
gl 3 ) та ат 
Stain] 


Viewer, enlarger, processor 


а J t К t I 


t [ A 


"ing vstem 

Models ar 

ANDI600OSI 

n 17 t 

icnings from 

) A. U. Stone & Co., 
W. 60 St., New York 23. 


Ma vac i ом | er І h mounting 
Ozalid div., Aniline and Film € orp., hardw nylon lir ower pack 
11 Corliss Lane, Johnson Citv, N. Y. vailabl ог differ 
index rate 


ivailabk 

1 with higher peeds in 

р‹ igns. Digitronics Corp., Albert 
son Ave., Albertson, L. I., N. Y. 


Motor-reversing switch . . 

has three forward and three reverse speeds 
Ihe totally-enclosed switch provides low, 
medium and high speeds, both forward 
and reverse, with an off position in th 


center. It is also available in single-speed 


ind two-speed reversiag types. It can be 


Machinery mounts 


for vibratioc! k and 


furnished for use with split-phase capac 
itor or shaded-pole motors; also as a 
seven-position tap switch with one off 
position. The switch is single-hole panel 
mounted Terminals are the quick-con 


Polarized, latching power nect type. Shaft length and type of shaft 


relay... 


ire furnished to customer requirements 
witches 1-to-2-kw loads in response to Electrical rating is 6 amp, 125 v ac, UI 
momentary 1-to-l.w signals. Uses a per inspected Ark-less Switch Corp., 51 
manent-magnet latch in place of mechan Water St., Watertown 72, Mass. 
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Part of your 
production 
line... E odit 


in a complete range of sizes in: carbon stee 
steels, heat treated; stainless steel; monel; br 


G | | | Е N bronze and others. Available in three types: comn 
cial turned for average work; special accuracy 
for closer than average application; and ce 


Keying and ground, for extremely accurate applica 


Pinning D i 
| — ЕЕ 
immediately a 
—— en 


ready for final 
assembly! 


rn 
y 


——Ó 


—" i à i GROOVE PINS 
lhat's John Gillen policy! We think of S ino 
ix types; many iengths and diameters 


ourselves as part of your production line. economical pinning method requiring 

So, all of our keying and pinning devices threading, reaming. Grooves compress and 
: — : to diameter of hole for a positive fit. Available ir 

are precision-made, completely deburred, 

) i E273 bon steel, zinc plated and other metals 

immediately ready for final assembly 

when you receive them. Our complete de- 

sign and planning services are available 

to solve your keying and pinning prob- 

lems. Write to John Gillen Company at 

the address below. Blueprints will receive 

prompt quotations. Ask for samples in 

the sizes and types you want. 


WOODRUFF KEYS 

Stocked in many sizes. Available in Carbon Steel, not 
heat treated and in Nickel Steel, heat treated. Size and 
price chart available on request for Engineering, Draft 
ing, Purchasing, Production, or Parts Departments. 


MACHINE KEYS 

Standard Gib Head and Plain Taper Keys, Straight 
and Round End Feather Keys. Precision milled from 
DOWEL PINS C-1018 steel to close tolerances. Also made to speci- 


fications in any shape or size from various metals 
Furnished ir the commercial hardened and ground , P 


type as well as soft pins to your special tolerances 
from all types of metals. 


JOHN GILLEN COMPANY 


Keying and Pinning Devices 


2572 South 50th Avenue, Cicero 50, Ill. 


A subsidiary of 


Standard Railway Equipment Manufacturing Company SPECIAL MACHINE PARTS 


Any production part in a square or flat shape requiring 
milling, drilling, tapping, heattreating or surface grind- 
ing from either ferrous or non-ferrous metals 
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DUST — HEAT 
-24 HOUR SERVICE 


COMBUSTION ENGINEERING 
SPREADER STOKER INCLUDES 


LEWELLEN 


VARIABLE PULLEY 


Combustion Engineering Spreader Stoker (illustrated above) fires a 
wide variety of coals at sustained rate — at high furnace efficiency 
— even for sudden and extreme load changes. 

LEWELLEN Variable Pulley drives fuel feeder and distributor at in- 
finitely adjustable speeds. Mounted with water-cooled spreader unit 
at furnace wall, performance is continuous, dependable, trouble-free. 


Infinitely, accurately variable speeds are de- 
signed and built into every LEWELLEN drive. 
Internals are mechanically connected and sym- 
metrically positioned. All motions are exactly 

Lu proportioned and accurately adjustable. Variable 
Belt tracks in true alignment at precise pitch 
ratios, with controlled tension for full traction 
throughout the speed range. 


SPEED RANGE TO 4:1 Orta 


RATINGS TO 15 H.P. O = 
e 
WRITE FOR CATALOG 60-B DEN 
MÀ 


ала j 


LEWELLEN MANUFACTURING CO., COLUMBUS, IND. 


Distribut 


A A . 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Low-cost polyester foaming 
resins 
for flexible urethane foamed products and 


rigid products are said to produce good 


1 


load-carrving pacit it low densities 


І 
higher resilience, good freeze resistance 
ind a soft feel. Manufactured by a one 
shot pro: th resin particularly 
idaptabk large-capacity production ma 
hines en su fully foamed 
in 12-in. thi slabs rtical rise in molds 
has been high as 35 vith good uni 
formitv o ell structure Flexible foam 
has been produced successfully at densities 
is low as 2 lb per cu ft. Rigid resins and 
pre-polymer provide a tough, rigid foamed 
structure with good adhesion for panel 
fabrication. Both types have good molding 
properties, and densities are as low as 2 lb 
per cu ft in open expansion, and 2.5 
molded hese resins withstand high 
humidity, including 2 hr at 200 F with 
steam feed. W 
Resin has low viscosity. Pittsburgh Plate 
Glass Co., 632 Fort Duquesne Blvd., 
Pittsburgh 22. 


iter absorption is low 


Solenoid valve 


for high-vacuum service is now om 


lom from leakage 


mercially availabl Free 
ind high-flow conductance are two of its 
features. ‘The it seal is made bv non 
metallic O-ring set into one of two unit 
omprising valve disk. High conductance 
results from straight-through design, very 
short flow path and unimpeded ports. A 
flange for brazing to 3-in. OD lines and 
nother for 4-in. pipe connections can bi 
iccommodated. Holding current is 0.5 
amp, inrush current 3 amp at its 115-vac 
continuous duty rating. Valve is normally 
closed. Solenoid housing may be rotated 
through 360° to most convenient mount 
ing position. Veeco Vacuum Corp., 86 


Denton Ave., New Hyde Park, N. Y. 
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BEARING DESIGN Newest ELECTRONIC 


COMPONENTS HANDBOOK 


and APPLICATION MOGRAM-NRL BOOKS re ns есу а анар тоа oe 


mercial electronic equipment. 
A mine of information on rolling and slid = 


ng be arings fa gn 


he Suring part EPOXY RESINS 


n 


t nd eat luring 
tio By Dor ld F. Wilcock and E, Comprehensive quide to the field of epoxy 
Ric hard Booser, General Electric Co, 470 resins, covering the chem ry of their pr Б: 

pages, 225 illustrations, 812,50 rat : ( і or ne th - i 1 

тес tafurmuntion on thelr an AE eae factors, Edited by 

ing mech | curing onta. al teria Keith Henney and 

DE IGN sex fillers ar odiflesn. Ala i Craig Walsh 224 

icat on techn , ues наа } indl а fa М hod pp- illus $9.00 

Up-to-date methods to help you plan cost- : қ ates, adhesives ee 
cutting, effective tools for modern manu- oating ngs By Lee and Kris 


facturing! P a wealt f practica Neville ponyo Corp. 304 pp., 176 illus., 
it ha 88.00 


1С а iS MECHANICAL 
| | DESIGN 


By C. Donaldson and 6. H. Leeain, - ы 
Rochester Inst. of Tech. 557 pages, 816 FOR 


illustrations, $6.75 А FUNDAMENTALS OF 

ELECTRONICS 
APPLIED STRENGTH MECHANICAL DESIGN “PRODUCTION 
OF MATERIALS ve а порте x Ж 5 тетот Gives engineers an understanding of the spec ial 


problems of manufacturing devices using eles 
i 1 tron tubes and transistors, 
Shows how to design various types of har le es re Da nkages па 1 I ne ! 
structural members and connections ( 
тот f nd 1 1 


( echanical design. By Richard M z By J. M. Carroll 
Phelan, Cornell U. 526 pp., 703 illus., $8.75 Managing Editor, Electronics, 452 pp., illus 
$6.50 


beams and ІШ а BUILDING AN 


Jensen, U. of W кеміне 343 pages, fully 


illustrated, $5.75 
ENGINEERING CAREER 
THE NEW ESSENTIAL JUST OUT Brings you helpful guidance in 
STRENGTH OF MATERIALS 75,55, tina of epgineering “career in 
AMERICAN Emphasizes the applied and practic al nme 74 ind л "th 


of strength of materials rat 
He 


, stract and theoreti me ir al gi S I з r g 
MACHINIST 5 istry master theory of strength of maceria s i By €. €. Williams, 3rd Ed. rev 
V nly use of algebr d trigonometry by E. A. Farber, U. of Fla. 297 pp., 60 illus., 
( veted and welde« t tresses 1 $4.75 
Іп des 


Quic k answers to prac- ems By Frederic k R. "Lisarelli, Purdue U. 261 


working. covers nevery Pr 168 illus, $4.75 Proressional QUESTIONS 


a) 

sections, Angwors thousand” of gues ІН NGINEER'S мә 

tu - (^ ial standa d et ` Edited by : EXAMINATION ANSW 

АМР Бела. ккал MATHEMATICS FOR 4 5 Over 500 Sep engineers pass san 
sweis to he 


$11.00 M 
— -— ENGINEERING license examinations. Covers mechan, 
a ; I. and chemical engi 


X3] cal, electrical. civi neering 
When y: aster ul bo k neering, and ри ludes eng! 


J atest 
NEW McGRAW-HILL t r command about 80 per cent of X v economics and 1 nd surveying. l үзе 
the. mathe i procedures a € 1 ы questions- suite ple for all sta 


j m 
BOOK CATALOG needed by a ngineer o! Р n "e - thor has worked on New Jersey exa > 


)u ee. s lea: өз e е Е. Р nation preparation 462 pp... 234 


Just off press — 1958 catalog describes over n solvir ү n probler vith electro: j William S. LaLonde. Jr. 
3000 books, all subjects, to help you advance, i omputer minant oni tior 1 illus., $6.50 

solve problems. Send 25¢ for mailing costs; ог f othe opi Ther« : € | mo 
catalog free. Check below n on empir irve j 


Philip L. Alger, GE Company. 360 pp. Ye 10 DAYS’ FREE TRIAL 


illus., $6.95 


FREE EXAMINATION COUPON 


McGraw-Hill Book Company, Inc., Dept. FPE-12 
327 W. 41st St., New York 36, N. Y. 


Wilcock & Booser—Bearing Design and Alger—Mathematics for Science and 
Application, $12.50 Engineering, $6.95 

Donaldson & Lecain-—Tool Design, $6.75 Henney & Walsh—Electronic Components 
Handbook, $9.00 


— Strength of Materials, Carroll—Mechanical Design for Elec 


tronic Production, 50 
Le Grand—New American — Machinist's — - $6 
Handbook, $11.00 LaLonde—Professional Engineer's Ex- 


lee & Kris Neville—Epoxy Resins, $8.00 amination Questions and Answers 


$6.50 


Phelan—Fundamenta!s of Mechanical De (| Williams—Building and Engineering Ca 
sign, $8.75 — reer, $4.75 

Lisarelli—Essential Strength of Materi E Send me 1958 Catalog; ! enclose 25e 
aís, $475 


For prices and terms outside U. S., write McGraw-Hill Intl., NYC 
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ibsilo 
SILVER-TUNGSTEN 


MEETINGS-SHOW 


CONTACTS 


measure up to the job 


MS 


^ m 


FOR CIRCUIT BREAKERS 

The rigid requirements of circuit 
breakers — compact design, low 
temperature rise, high interrupt- 
ing capacity — demand Gibsiloy 
silver-tungsten electrical contacts. 


RIGHT PROPERTIES 


These Gibsiloys have low contact 
resistance, high current-interrupt- 
ing capacity, non-welding and 
other properties which mean 
trouble-free breaker operation, 


FLEXIBILITY 


Gibson’s large range of silver- 
tungsten metal combinations and 
forms—plus our engineering skill 
in adapting the right contact to 
your product—can be a vital asset 
to you. 


SERVICE 


Contacts are our business. Our 
round-the-clock production de- 
voted to this one field means quick 
delivery of quality contacts. Let us 
know your needs. 


ELECTRICAL CONTACTS 


; f 
AL PPP oA hex üy 


GiBsON EtECTRIC COMPRNV 


EXHIBITS 


Symposium on Reliability and Quality Control, :ponsored 
jointly by AIEE, RETMA, IRE and American Society for Quality Control, 
Hotel Statler, Washington, D. C Includes 40 papers by industrial 
government, and military authors. For information contact AIEE, 29 W 
39th St., NYC 


Midwest Welding Conference, sponsored by Armour Re- 
search, Illinois Institute of Technology, and Chicago section, American 
Welding Society, at Illinois Tech Chemical Building, 3255 Dearborn St 
For information contact Harry Schwartzbart, 10 W. 35th St., Chicago 


Society of the Plastics Industry, Reinforced Plastics Div., Tech- 
nical and Management Conference, Edgewater Beach Hotel, Chicago 
For information contact the Society, 67 W. 44th St., NYC 


ASME Gas Turbine Power Division, Conference and Ex 
hibit, Shoreham Hotel, Washington. Exhibits are limited to gas turbine 
power plants, component ports, materials and accessories. For informa- 
tion contact ASME, 29 West 39th St., NYC 


Pressed Metal Institute, Spring Technical Meeting, Sheraton- 
Cadillac Hotel, Detroit, Mich. For information contact the Institute, 
3673 Lee Road, Cleveland, Ohio 


4th Nuclear Engineering and Science Conference man- 
aged by American Institute of Chemical Engineers with participation of 
ASME, AIEE, American Institute of Mineral, Metallurgical and Petroleum 


Engineers, at International Amphitheater, Chicago 


ASME Aviation Division, Conference at Statler-Hilton, Dallas, 
Tex. For information contact the Society, 29 West 39th St., NYC 


ASME Committee on Management Conference, Somerset Ho- 
tel, Boston, Mass. For information contact the Society, 29 West 39th 
St., NYC 


IRE National Convention and Radio Engineering Show, Wal- 
dorf-Astoria Hotel and New York Coliseum. Program includes 275 
papers covering fie!ds of all 27 IRE professional groups. 850 exhibitors 
are participating in the show. For information contact E. K. Gannett, 
1 East 79th St., NYC 


ASME Instruments and Regulators Div., 4th annual con. 
ference with participation by AIEE, IRE, ISA, and AIChE at University 
of Delaware, Wilmington. Four technical sessions and a panel discus- 
sion will be supplemented by plant visits. For information contact 
L. Bertrand, Engineering Service Div., Louviers Building, E. I. Du Pont de 


Nemours, Newark, Del 


ASME Design Engineering Conference, International Am 
phitheater, Chicago. Contact ASME, 29 West 39th St., NYC 


Annual Welding Show, American Welding Society and ASME. 
Kiel Auditorium, and Hotel Statler, St. Louis. About 125 companies 
will sponsor product demonstrations. For information contact A. W. S. 
Welding Show, c/o Robert T. Kenworthy, 12 East 41st St., NYC. 


Electronic Components Conference sponsored by AIEE, IRE, 
EIA and WCEMA with participation by Department of Defense and 


Notional Bureau of Standards. Ambassador Hotel, Los Angeles. Contact 


Box 634 Delmont, Pa. E. E. Brewer, General Dynamics Corp., Pomona, Calif 
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Foundations of Inductive 
Logic 

Roy Harrop, Stude 
Published by Harcourt, Br 
Madison. 


Inc 383 


into dedu 


Inductive logi 


perience of th 


daily. S 
Hithert 


hil nl } 
tory philosophi 151 


icentinc. reasoning 


unlike deduction 


been demonstrat 


in quantum m 

ICT ind th p! 

urther l 
theorv 

theon 

dedu hion-verin 
\ hypoth 
lefined in 


the hypoth 515 
tion procedure 
that certain entities 

ording t 
Statistical theory 


Ive pro 


IV i 


ess that 
quences of the 
should be 
tances if the 
fore, if 
will 


hypothesis, 
observed 
hypothesis 
observations jar, the 
come up for revision, subj the 
iccuracy of the ked 
But it 
bility 

ber of the trinity of hypotheses, d 
ind verification 


The book also 


induction in pl 


deduction being che 
that 


is inside the deductive 


ems work done bw proba 


theon mem 


f 


nal chapter dis 
tion permits us 
lies b 


that 


ye nd 


Men and Vibration 


Vehi le 


Environment," by 


Abstracted from 
Man’s New 
Radke, 


Bostrom Research Laboratories 


Organizing for Product 
Development 


ive papers 


1 
ictual produ t 


delivered ASMI 
Meeting in Nev í D Й 


papers wer 
paper ere 


Annual 


“Relationship Between Engineering and 
Research in a Medium-size Multiproduct 
is by W. R. Spiller, Harris 

ASME paper 57-A-235. 1 


resear h 


Company" 
x vbold Co 
ind eng 
ind their relationsh p 
(he important differen 

functions, the resultant effects 


of personnel 


incepts of 


defined 


requir 
та а reasonable organization 


ire discussed 


“Product Development and Engineering 
Co-ordination for Accomplishment in a 
R. Houg! 

по ( 


Medium-size Company” by W 


Reliance Electr A ngine 
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Research 
Medium 


Meeting the Engineering 
ind Development Needs of a 
sized Compan: 

\ І 


\SMI 


га 


Product Development—I rom Research 


to Production 


і 


ENCINEERING 
SERVICES—B: 


"an it n 


AND PRODUCTION 


HYDRAULIC FLUIDS 


XA 


DATA REDUCTION SYSTEMS-Cata 
g 30A] | 


ifes ) 


NEEDLE VALVES—B 
Pr ents t new n fn 





* FREE SAMPLES 


and 


TID] SE 
4 INDUSTRIAL 3 


SEE 

HOW 

FELT 

Sees | Wm YOUR 
CONTINENTAL 

T PRODUCTS 


fills hundreds | Ask for booklet 
of jobs daily 


CONTINENTAL FELT COMPANY. inc itd 


"NI "TIT: 4Ғу/ Үсек 


SEARCHLIGHT 
SECTION 


USED TEST EQUIPMENT 


Hydraulic Test Stands, Salt Spray Cabinets, Alti- 
tude Chambers, Vibration Tables, Torque, Impact, 
Tensile and Compression Testers, Gauges, Flow- 
meters, Vickers and Denison Pumps. 


Your Surplus Test Equipmen* WANTED 


A & J MACHY CORP. 
1267 Flushing Ave. Bklyn, N. Y. Hy 7-0729 


N higan Ave 
68 1 


Research Engineer wants responsible position 
small or medium size manufacturer. Three 
years tesearch Engineer, six years Chief 
Ге BSME Will relocate PW- 


676 oduct Engineering. 


SELLING OPPORTUNITY WANTED 


Additional Line Wanted—Mfg's agency for 
Chicago & Midwest want product or item for 
OEM or Industrial Acc*s 1: 


exp; reply to RA- 6, Product Engineering 


yrs sales eng 


DON’T FORGET 
the box number when answering adver- 
tisements. It is the only way we can 
identify the advertiser to whom you are 


writing 
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Postscript... 


R & D—Our Secret Weapon 


We have seen a tremendous expansion in the field of product manufacturing 
the last ten years. A great many small companies joined larger enter 
prises, and many other companics expanded or diversified their operations 

Ihe underlying methods of operation of these enlarged companies, 
especially as they pertain to product development, are guided by two 
distinct schools of thought. One group believes in centralizing all of 
its product research, design and development in one engineering head 
quarters, while ‘the other believes engineering and development work 
should be conducted close to the plant that is building the product 

Гһеге is much to be said for centralization—especially when com- 
pletely equipped with the necessary shops and testing facilities. Com- 
panies with multiple-plant operations, but whose products fall into one 
field or closely related fields, have found centralization of research and 
product development particularly advantageous They can accumulate 
much more extensive equipment for testing and model development, and 
take advantage of the broader experience of a larger and more diversified staff 
hey can also develop new designs with less leakage to competition. 

[he trend seems to be definitely toward the centralized facility 
usually located in an area where other similar but noncompetitive opera 
tions are located his provides greater attraction to engincers and 
technicians and more frequent exposure to the competent engineers of 
suppliers. 

But concentration of such facilities in any compact area has definite 
drawbacks from the military standpoint. They could be major targets 
for an enemy. It is becoming more and more important in our planning 
not only to consider the values important to us in relation to our own 


businesses, but also to think about the possible hazard of a location in 
time of war. 


Plans for centralized product research and development facilities are being 
studied by many large organizations, but in considering the many advantages 


in bringing the best brains together, the matter of location should be 
studied as well. 

The research and product-development facilities of American Industry 
are the nation’s secret weapon. Only through their achievements can we 
improve our international strength. Let’s continue to build the best 
facilities in the world, properly located in relation to our businesses, but 


let's also remember the lesson we should have learned at Peenemundc.—AH 
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INDEX TO 
ADVERTISERS 


This index ia published as a con 
venience for the readers. Every care 
is taken to make is accurate but 
PRODUCT ЕМСІМЕЕНІМО a» 
sumes no responsibility for errori 


or omissions 
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Bidg., Superior 1-7000 
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way, Mile High Center, Alpine 5-2981 
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scot Bldg., Woodward 1793 
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Sixth St., Madison 6-9351 
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You command, sun obeys 


If you want a purely per 
sonal and automatic 

one-gun salute, it can be 
had. now—thanks to solar 
energy, explosives, and an 
ingenious design engineer 
The gun mounted on this 
sundial takes a real powder 
charge. At high noon (or 
inother time determined 
by angle of the lens that 


focuses sun rays), the powder heats up and the gun goes off. While 
this may not sell fast at its price of $125, it does show what can be 
done with explosive power—a form of energy receiving close attention 


from designers of machine tools, hand tools, processing 


- 


equipm nt, 


missile and aircraft auxiliaries. (PE—Jan. 6, “58 


Fish—and play ball 


Ihe trend toward multipurpose electrified tools gets stronger all the 
time. ‘This time, it’s the fisherman-golf player who benefits. He gets 
an electric fish scaler that looks like a portable power drill, and has 
a 110-v, ac-de power head. It not only features a plastic shield and 
reel-buffing, grinding, and polishing attachments, but also a golf-club 


deburrer. Price: $19.95. Abercrombie & Fitch sells it 


For the long, long road 


Distances are great in Canada 
which may explain why this souped 
up version of the pedometer is 
made by Dominion Electrohome 
Industries, Ltd., Kitchener, Ont 
It's a good example of how apph 
ing latest technology to an 

can create a new product—and 
mand a good price ($55). Called 
“Trumeter,” it has a counter that 
reads directly in feet. The wheel 
is cast iron; but, as Kaiser Alumi 
num proudly points out the tek 
scoping handle, wheel forks, and 
scraper are all made of its favorite 


metal. 





You Get Things Done With 
Boardmaster Visual Control WHY 


DON'T THEY 


RESEARCH and DEVELOP... 


in inexpensive lightmeter to bc 
mounted on automobiles so that head 
lights and tail lights are turned on auto 
matically at dusk. The system would 


Gives Graphic Picture of Your Operations ; а J function whenever the ignition was 
Spotlighted by Color turned on 
Facts at a glance Saves Time, Saves 5 
Money, Prevents Errors ists from leaving a parking area and merging with traffic in unlighted 
Simple to operate type or Write on Cards, 
Snap in Grooves 

Ideal for Production, Traffic, Inventory, lights would not affect it. D. D. WELBAUM 
Scheduling, Sales, Etc 

Made of Metal. Compact and Attractive 

Over 200,000 in Use 


Complete price 54950 including cards 1 seal strip for the open edges of 


i a s lil ) t 7 ІС 
FREE 24-PAGE BOOKLET NO. DE-60 » Magazine | KC | RODUCI | NGINEERINt( 


: to protect them from damage in 
Without Obligation Т к em from damage the 
mails. . tear strip would be incorpo 


to prevent forgetful motor 


vehicles. ‘The lightmeter would have to be installed so that street 


Write for Your Copy Today rated for easy opening by the reader. 


GRAPHIC SYSTEMS | Ф, v^ An added benefit would be reinforce- 


55 West 42nd Street @ New York 36, N. Y. ment of the covers which are often 


A mutilated in use even if they arrive in 
ын атаана аннан іа \ good condition. KENNETH KAHN 
ere ne r mem rs r , 


| 
changing position relative to each other.. 


H t | м Uuibal . an ear plug that is comfortable 


and really cuts noise. Most plugs on A 


ROD ENDS are ideal | the market don’t fit well (which is e 


925 $ 
r — 
: no surprise—no two ears are even À - ] 
ІШ i similar). Besides, the waxed cotton br 
— balls now available are relatively in 
| efficient noise attenuators and tend to Р 

slip out easily when body heat softens the wax. How.dbout a hygro- 
scopic material that would swell slightly to fit the ear more closely? 
It might be reconditioned by heating over a radiator or stove. Most 
important, however, is the ability to attenuate noise and to do so it 


will have to be porous. Experiments with the newer plastic-foam 
materials might bear fruit H. BELOFSKY 


a plastic mercury-bulb thermometer. Glass thermometers are fragile, 
relatively expensive when accurate, and somewhat difficult to read at 
any distance. Although plastic would have a higher coefficient of ex 
pansion than glass, a low-expansion metal insert could be molded 
around the mercury reservoir, and the stem similarly reinforced by an 
insert. For clinical mouth thermometers plastic would be less grating 


on the teeth and less likely to break because of its flexibility. 
THE 
HEIM 


COMPANY 


FAIRFIELD Have you a pet project but neither the time nor inclination to do the necessary R & D? 


H. BELOFSKY 





CONNECTICUT Product Engineering will welcome (and pay $10 each for) similar ideas based on known 


scientific principles but lacking an inspired manufacturer 





No “Shorts” or “Opens” in these 
Zanderoll Processed Howard Universal 
and D.C. Fractional H. P. Motors 


laminations are varnished. The first varnish coat 


- is thoroughly baked before applicatioh of the 

second, insuring a deep, even bond. This enables 

- à an armature to be mounted to close tolerances 
” with the field 


Howard modern production methods include 
One of many advanced production methods at automatic slot cell insertion, which practically 
Howard, the Zanderoll process provides armatures eliminates “grounds”; improved brush-holder con 
with deep, uniform varnish penetration for high struction for accurate alignment and longer life: 
bond strength and rock hard coils, thus reducing to 2-stage, 3-plane dynamic balancing; and automatic 
an absolute minimum, “flying shorts” and “opens”. high tension winding for tough compact coils 

Here’s how the Zanderoll process works to Checl th Howard today if your currer 

insure steady performance in Howard motors: ts require Un al, D.C. or Induce 
Tightly wound armatures are automatically rotated H.P. motors. Witi er 8 
through a series of two varnish dips and two 
baking ovens—mounted so that only the coils and 


ERV M 


Representatives in 
Principal Cities Bey | 
Consult Your Defense 
Classified % Bonds 
Phone Book 


DIVISIONS: (EMO ELECTRIC MOTOR CORPORATION (KP) CYCLOHM MOTOR CORPORATION С) RACINE ELECTRIC PRODUCTS 
ix NE 


Sales Offices 





WHATEVER THE APPLICATION 


you can improve your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION FINISHED PARTS 


GRAMIX precision finished parts are improving products in 
virtually every branch of industry. A pump manufacturer, 
for instance, may specify a gasoline pump rotor made 

of GRAMIX and gain a number of advantages. 


To begin with, the alloys are carefully blended to meet 
his individual requirements. The GRAMIX parts are then 
die-pressed to exact shape, sintered under rigid control 
and finished to tolerances as close as .0005". 

(This process, of course, costs far less than machining, 
forging or casting.) The manufacturer can expect the 
GRAMIX gasoline pump rotor to do a better job because 
all GRAMIX parts are precision engineered and precision 
controlled from alloying to finishing. 


No matter what the application may be, GRAMIX parts 

fit specifications exactly. Parts may be impregnated 

with oil... to insure a longer life and a quieter operation: 
if specified, the GRAMIX parts may be coined and work 
hardened, even prepared for plating. 


The rotor is only one of thousands of applications 

in which GRAMIX precision parts have proved to be 
ideal. Just a few of them are shown here, so consider 
the components of your products . . 
that could be improved . . 


. there may be several 
. with GRAMIX! Products 
of powder metallurgy you can rely on. 


Write today for factual 
Engineering Bulletin No. 21 
. we'll send your copy. 


ЖЖ 
MY 


Hardened steel drive 
sprocket for lawnmower 


Iron switch control 


Rotor for gasoline pump 


Packing gland follower used 
in hydraulic system 


Bronze rotor in high 
speed fueling unit 
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